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E the profitable results 


ULATOR 
of any of your processes de- 
pendent on accurately control- 
ling the operations according to 


a definite time schedule? The 


Tycos Tyme-Cycle Regulator 


7] 
requirements. 


will speed up production, insure uniformity and cut labor 


[he use of this instrument extends to practically every industry. If you will tell us what you 


process we will suggest applications without obligation on your part. 


Bulletin 18,000 describes this instrument. Write for it 
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Super-Sensitive Relaying 


POSITIVELY controlling a current of six am- 
peres at 220 volts with a minute flow of one 
one-millionth (0.000001) of an ampere—that 
sums up the achievement realized by the 
Burgess Micro Relay. 

This latest self-contained electronic de- 
vice transforms normally indistinguishable 
contacts into a readily distinguishable, pow- 
erful, useful force. In this characteristic lies 
its greatest value for temperature control 


work, go and no-go, and maximum and mini- 







WRITE for literature on the 
Burgess Micro Relay, as well 
as other electronic’ devices 
including Burgess Radiovisor 
Bridge (light-sensitive cell), 
Vacuum Contact, Vacuum Con- 
tact Relays, and complete light 
control units. Our engineers are 
ready to cooperate with you in 
solving special electronic or 
light-control problems. 


202 East 44th Street 


mum control settings on sensitive indicating 
meters and other apparatus. 

Particularly recommended wherever it is 
desired to provide indication or control at 
some predetermined value as shown by any 
indicating instrument, such as voltmeter, am- 
meter, pressure gauge, thermometer, etc.., 
or in industrial equipment wherein positive 
action must be obtained by the closing of 
an electrical circuit through a pair of con- 
tacts under slightest pressure. Minimum cur- 
rent required eliminates hazard of variation 
or uncertainty due to sparking, arcing, oxi- 


dation or contamination of contacts. 





BURGESS 
VV Co tom tim \ i 


Consists of electronic tube, and output circuit actuat 
ing relay provided with flame-proof and fool-proof 
Burgess Vacuum Contact. Available in 110-volt and 
220-volt A.C. and D.C. types. Components mounted 
in steel cabinet with hinged front, measuring 7 x 8!/, 
x 41/4 inches. Terminal strip inside box for external con- 
nections. 25-watt lamp wired in series with tube fila- 
ment serves as resistor, pilot light indicating when relay 
is operative, and illumination for indicator instrument 
to which it is attached. 

Operates as rapidly as 120 times per minute. Speed 
limited only by tube inter-electrode capacity. Brief 
time lag provides distinct advantage of preventing 
relay chatter when actuated by delicate contact de- 
vice. Time lag may be readily increased if desired. 
Relay unit may be remotely mounted from actuating 
mechanism. 


C. F. BURGESS LABORATORIES, INc. 
ENGINEERS 
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New York City 
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new Seemuorry 


new Economy 


with the WESTON PHOTRONIC RELAYS 





Equipment for light sensitive cell 
applications is reduced, costs cut, 
installation and maintenance 
simplified by the new Weston 
Photronic Cell. 

Advanced in design, amazing in 
performance, it uses no battery, 





no amplifier. It operates relays 


HIGHLY SENSITIVE 
USES NO AMPLIFIER 


OPERATES RELAYS 
DIRECTLY 


Precision Type 
RELAY Model 30 











directly. Highly sensitive — cur- 
rent output about 1.4 microamperes per foot- 
candle. No dark current. Instantaneous 
response. Unlimited life—no deterioration — 
no readjustments of circuit. No worry, atten- 
tion or maintenance. 

Combined with Weston relays it forms a 


Sensitive Relay 








Model 534 
ELECTRICAL 
591 FRELINGHUYSEN AVENUE ‘ 
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WESTON 


INSTRUMENT CORPORATIO 


compact, practical, complete light sensitive 
unit— known as Weston Photronic Relays. 
Made in combinations suitable for industrial 
or experimental applications. Our engineers 
will be pleased to work with you in develop- 
ing your Photronic Relay control devices. 


FURTHER INFORMATION ON REQUEST 





NEWARK, N. J 
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Another Bodine Triumph! 


The Smallest Synchronous Motor with a real power rating 








HIS is not a toy motor—it is a real self-starting, 
sponte synchronous motor with a rating 
of 1/150 H. P. at 1800 R. P. M. It can develop 
3.75 inch-ounces of pull-into-synchronism torque. 


A Constant Speed Universal 
Motor with Electric Governor 


. , sail Adjustabl d Fixed Speed T 
There are hundreds of applications waiting for gas Oo 0e Ne oe Sagem 


this small size synchronous motor. The ball bear- 
ings run without attention for years—an essential 
requirement for instrument and control apparatus 
applications used in continuous service. 


Its centrifugal starting switch is absolutely silent 
in operation. The totally enclosed die-cast frame 
is beautifully finished to harmonize with the Bodine motors with accurate electric 
finest equipment governors have demonstrated their reli 





<a 


ability on talking motion picture equip 


The Bodine Type NSY-12 Synchronous Motor is ment, electric pyrometer control drives, 

. A ‘ traffic signal controls, office appliances, 

a triumph of small motor engineering. Every de- Sabet dediihliiny ail dace: stleie 
signer and engineer should have the complete applications which require speed control 
story about it. with the exactness that approaches clock 


time. This motor is recommended as the 
D. C. companion to the Type NSY-12 


MAIL THE COUPON FOR BULLETIN Synchronous Motor. Send for bulletin. 
HA E 
3 





















send -\2 Motors overnors 
n Type +h electric 9 
tT) Data © motors wit 





; 
Vins ry 


YOUR PRO 


RS Name----- 
DUCT Title----- 


Address- sn _ 











INSTRUMENTS 
Feb. 1932 — Page A3 








INSTRUMENTS 


THE MAGAZINE of MEASUREMENT and CONTROL 





RICHARD RIMBACH 


Manacir 


knslasisilaes Editors 


M. F. BEHAR 
H. OLKEN 
7 
Editorial Advisory Board 


G. _— 


Ww. 6. BROMBACHER 
A. r De FOREST 
K. Hi de JUHASZ" 
PAUL B. FINDLEY . 


JOHN L. HAUGHTON 
H. L. "HAZELTINE. 
terling Varnish 


Cc. A. AND 


fM 


HANS VON JUEFTNER 


5. Austria 


GEORGE KEINATH 


Ef T re Ar J fuer 
Mes en 
FRIEDRICH KOERSER 
Kaiser-W 
una, Germar 
e. 3. LINCOLN 


RICHARD R. MOORE He 
ALLEN LESLIE NORBURY 
FOSTER D. SNELL 
THOMAS SPOONER 

rs | 


FRANCIS M. TURNER 


EDITOR ~ 


JOSEPH LYNCH. . m 


Station 


S. R WILLIAMS 
Ww ® WORK 


Carneaie 


Advertising Offices: 


KAans Yn The C+, R 


The Instruments Publishing Company 


> VIGNEA f 
AR MBACH, \ T 
@ 
A $2.00. C ht, 19 
INSTRUMENTS 


Page A4 — Vol. 5 


CONTENTS—FEBRUARY, 1932 


The Plant Instrument Department 


Ultra-Micrometer Measurement by Radio. . . . ... . 33 


Knife-Edge Bearings . 


Trends in Electric Controlling Equipment . . . . . . . . 40 
New Gigantic Testing Machine ee ee | 
Flow Measurement and Control 47 
Instruments Abstracts . A? Advertisers Index . .. . A 2? 
Instruments Index . . .. . Al4 Instruments Book Shelf . . . 49 


Manufacturers’ Literature 


New Instruments 
New Explosion Proof A.C. Automatic Starter . 
Pole-Changing Speed-Control Switch 
Vacuum Contact Toggle Switch 
Electro-Limit Comparator . 
Phototube Relay 
Clip-on Ammeter 
Vibroscope for Textile Finishing Plants 
Torsiometer . 
Color Matcher 
Photo-Electric Conveyor Scale 
Motor Operated Controller 
Boiler Water Level Recorders 
Meg Ground Tester 
Improved Pantographer 
Spectrogram Measuring Comparator 
Carrier-Current Load-Control 
Gas Flow Regulators 
Foot-Operated Snap Switch 
Protective Distance Relay 
Small Shop and Laboratory Lathe 
New Telescope : 
Connecting Rod Testing Auto-Gage 
Constant Wattage Voltage Regulator 
High Speed X-Ray Machine 
Constant Speed Universal Motor with Electric Governor 
Control Unit for Refrigerators 
Pendulum Balance Scales 
High Range Manometer 


New Hygrostat 


ee 








oo 9! 


8B BE 














i 











PU ANC AE SM Se 
+ 4 | | | | [° 
g 1. go 650 TOU 4>0 oye > se ba vi > aL 
eer LT ate Li Je 
bad a 4 
, , ae 
9 C 
4 HUMIDITY COMPENSATOR \,. 
PATENT PENDING * 
8 . aati he lat 
[ ” 


WHY RECORDING POTENTIOMETERS 
NEED HUMIDITY COMPENSATION 


| All chart paper expands and contracts with change in the humidity of the 


























cI LU NS ii B atmosphere. Naturally a wide chart is desirable because closer readings 
Tit can be obtained but a wide chart has greater expansion and contraction 
lw} ae with change in atmospheric humidity. This expansion and contraction is 
l@ | \Fi | the reason for the oblong holes on one side of a strip chart. 
rl | Li This effect of humidity changes may cause errors of more than | °/, in the 
Low humidity contracts the chart accuracy of the record produced by the recorder, unless proper compen- 
ection “under ‘pen A. High thu sation is made for the expansion and contraction of the chart paper. Such 
section under pen B. Pen A is po a compensator is built into the Brown Potentiometer. This compensator is 
wee ag api tpdhuce S-cipagpe ee an original development of The Brown Instrument Company—a basic im- 
pallyad Ty ig yao gg provement in recorders, fully protected by patent applications. 
compensator adjusts pen B from 
solid’ line position C. where THE BROWN INSTRUMENT COMPANY 

4482 WAYNE AVENUE PHILADELPHIA, PA 

o Measure is to Economize Branches in 22 Principal Cities 


BROWN PoTENTIOMETER PYROMETER 


Brings Laboratory Accuracy to /ndustry 
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EDITORIAL COMMENT 


The Front Cover 


LLUSTRATION pictures “the man who builds 
measurement and control”—the instrument maker. 
This photo is reproduced by courtesy of The 
Magazine of LIGHT. 
Last month’s cover illustration 
showed the control and in- 


sorry it was not 
mentioned in that issue 
strument board in the main operating room, Conow- 
ing Station of the Philadelphia Electric Company, by 
whose kind permission the picture was published. 


ry St 


This Issue At A Glance 


HAT a Plant Instrument Department can and 

ought to be is told by Mr. Brown. He also 

tells how to establish, with strict economy, 
the nucleus of an instrument department and make if 
“show such dividends that the organization will sup 
port required expansion.” 

Incidentally, Mr. Brown’s article forms part of the 
Behar Manual of Instrumentation which is appear 
ing serially in INSTRUMENTS. 

Measurement by radio—to a millionth of an inch, or 
even a hundredth of that, is a laboratory reality. Mr. 
Olken’s article shows how the radio ultra-micrometer 
is growing out of the laboratory into general indus 
trial application. 

Engineering and development of Knife Edge Bear- 
ings is a neglected art points out Mr. de Juhasz, an 
expert on the subject. Then he shows where there is 
room for improvement, and along what directions im 
provement will come. 

Growth has recently been very rapid along the 
electrical line in the field of industrial controlling 
equipment. Into what tendencies this growth is devel 
oping is set forth in the article on Recent Trends. 

“Bigger and better testing machines” is the insis 
tent demand of engineers. In the one described under 
A Gigantic Testing Machine it appears the engineer has 
attained all he could wish for. 


+o@o* 


"Special" 


HEN manufacturers were busy producing 

standard items, anything special meant oc 

cupying time, facilities, or personnel that 

could be engaged in the more profitable production 
of standard units. 

Not so long ago, therefore, anything “special” 

meant the purchaser had to make up in price what 

was lost in profit by withdrawing the manufacturer’s 


personnel or equipment from the profitable “stand 
ard” production, to care for the “special” item. In 
industrial measurement and control equipment that 
was, sad to Say, also the case. 


; 


We are glad to note, however, that in this respec 
the situation is changing, and has changed conside1 
ably already. Manufacturers looking for new prod 
ucts to take up look for such possibilitic s in the “spe 
cial” items they are called on to produce. Others find 
they have staffs and facilities for development which 
it is desirable to keep going, and work on “special” 
items would keep them going. 

“Special” items are therefore beginning to b 
favored, and in some cases even welcomed. One ele¢ 
trical instrument company for example, advertises 
“Not only does offer a wide range of stand 
ard units, but engineers gladly cooperate in 


the development ol special instruments to meet un 


usual applications.” 


Get the habit to order “special” equipment to meet 


your industrial needs from the producers of similar 
standard equipment. Or else inquire of INSTRI 
MENTS. Our facilities for finding a manufacture 
to produce your special item at reasonable cost ar 


extensive, and always at your servic 


oor 


Meeting Specifications 


O meet the rigid specifications of component ma 
terials in many fabricating industries, a great 
amount of the product is manufactured, out of 
which is picked a small quantity good enough to meet 
the buver’s strict specifications 
This practice is economically unsound and _ ineffi 
cient. ‘i’oo much low grade stock has to be produced 
to provide the quantity of the grade specified This 


gluts the market for the lower grade stock; 


requires 
an excessive inventory of raw materia! to fill an 
order, and loads up the plant schedule and equip 
ment with prod ction that goes largely into storage 
Instead of meeting specifications by this practice 
of selection, it is better in every way to control the 
process so closely that the product is manufactured 
as well as the specifications call for. It is encourag 
ing to find that the trend of industry is in just this 
direction, as we learn from the following quotation :* 
“The demands of large fabricating plants, such as 
automobile plants, and also the urge of close comp: 
tition are bringing about a rather rapid, and in somé 
ways remarkable, change in these conditions in that 
the large steel mills are being compelled to produce 
at their plants raw materials such as sheet, tubing, 
(Continued on Page A2!) 
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This Routine Metallographic Outfit 
Earns Extra Profits in the L 








HE SI Metallographic Outht makes 

the inspection of metal characteristics a 
routine laboratory job. This simplified, table- 
model outfit is a real time saving tool, pro- 
ducing with speed, ease and accuracy, the 
finest of routine photomicrographs at stand- 
ard magnifications. 


The SI is mechanically and optically as 
fine an instrument as the Large B & L Metal- 
lographic Outfit, but in design, size, con- 
struction and price, it is specifically designed 
for daily routine examination. 





system of the SIO 





61< St. Paul 


The SI Routine Meta raphic Outfit. Not 


The cast iron stand holds the camera, 


microscope and illuminating elements 
rigid, permanent alignment, insuring 

nent accuracy. The range of magnificati 
from 25X to 50oX, is standard as specifi 
by the A.S.T. M. 


Write for the new 128 
page book “Optical In 
struments for Examin 
inand Analysing Met- 
als.”’ It gives valuable 
nformation for the 


metallographer and de- 





Bauscu & Lomes OprTIcaAL Co. weight 
a Rochester, N. 7. 


aboratory 





BAUSCH & LOMB 
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| The Plant 
INSTRUMENT DEPARTMENT 


By ROY W. BROWN* 


UCCESSFUL organization of an instrument 

department in the average industrial plant nec- 

essitates convincing the management of the 
truth of Kelvin’s famous statement, “Physics is the 
science of measurement.” Conversely, measurement 1s 
science—hence an instrument department must be 
scientific. The scientific scope of an instrument de 
partment can be realized in a practical manner by 
assigning it such instrument maintenance, repair and 
construction, design and development, investigation 
and research as definitely lie outside of and beyond 
the scope of the usual master mechanics, or machine 
design and engineering departments. 


Personnel and Equipment 

Construction and repair personnel may be selected 
and developed from toolmakers and watchmakers 
while maintenance men may be selected from young 
pipefitters or automobile mechanics. Both groups will 
require continuous specialized education along the 
lines of their individual work. Physicists or engineers 
with extensive knowledge of physics provide most 
suitable material for intensive training as instrument 
engineers for design, development and research. Aca- 
demie knowledge, while valuable, is less important 
than practical experience. Maximum coordination of 
instrument with other engineering work can be ac 
complished advantageously only with men having ex 
tensive experience. The field to be covered is so large 
as to require specialization by particular men on such 
items as flow meters, temperature measuring and con 
trolling devices, electrical instruments or other in 
struments used in large numbers. 

Floor space, machine tools and other required 
equipment will depend largely upon individual condi 
tions. In general, machine tools should be restricted 
to such precision tools as jigs and fixtures, or those 
equivalent boring machines, lathes, shapers, grinders 
and milling machines especially adapted to small 
work which are not available in the plant, in its ma 
chine shops or tool rooms. A large percentage of 
instrument construction can be produced by the aver 
age machine shop, providing carefully detailed draw 
ings and instrument engineering supervision are pro 
vided. 

It is logical to concentrate in the instrument de 
partment the organization’s working standards of 
length, weight, temperature, pressure and electrical 
units. Use of these necessitate a large amount of spé 
cial precision, inter-comparison equipment which can 
be used very advantageously in developing improve 
ments on production instruments and for the calibra 


In charge of Engineering Laboratories, Firestone Tir & Rubber Ci 
Akron, Ohio. 





tion of new or repaired instruments. Such precision 
equipment is also of advantage for experimental in 
vestigations such as temperature surveys, which 
could not otherwise be accurately accomplished. lex 
perience has proven that extreme care in the design, 
construction and use of inter-comparison equipment 
will be well repaid. 

The extent to which expansion of instrument divi 
sions can be profitably carried depends largely upon 
the efficiency of the department. Expenditures rang 
ing from 0.001 to 0.01% of gross sales would appeal 
to be a reasonable figure for large plants. This figui 
may be increased appreciably with advantage fon 
smaller plants if some of the engine ring ordinarily 
done is combined with the instrument work. The floor 
plan illustration indicates approximate floor spac 
and equipment requirements for large plants with in 
strument departments organized as outlined above 
Large size and extensive equipment are not essential 
for the suecessful launching of a new instrument divi 
sion. Correct special equipment intelligently and en 
thusiastically used will soon show such dividends that 
the organization will support required expansion 

Instrument work, requiring as it does personnel of 
highly specialized education and very specialized 
equipment, must-—to function efficiently——be oy 


ized as a separate unit reporting directly to the plan 


manager, the chief engineer, or to the company offi 


} 


cial in charge of all technical and scientific matters 
Such organization renders paramount the securing 
of facts as measured by instruments of known ac 
curacies and minimizes individual haphazard opinion 


‘ 


It also minimizes the costly effect of “office politics” 


which unfortunately seems to be present in all organ 
izations to a greater or less extent 
Instrument Engineering and Design 

It is not sufficient to purchase an instrument and 
attach it to a machine or install it in the production 
department as one would another pipe fitting. Th 
value derived from the same instrument can be dou 
bled or trebled by: First, determining definitely if th 
instrument’s characteristics of ruggedness, accuracy, 
sensitivity and readability are the best obtainable for 
that particular installation. Second, locating in such 
manner as to be easily and conveniently used by pro 
duction personnel. Third, mounting in a neat, well 
appr aring manner, providing special lighting ind 
protection from drips or sources of dirt. Installation 
in this manner will invite and receive the respect of 
those who must use the instruments in their daily pro 
ductive efforts, which results in greater and mors 
intensive use with less abuse and much greater clean 


liness. 
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Where a number of similar production units are 
sufficiently close together to come within the view of 
an operator, convenience can be greatly increased by 
grouping the instruments together within an elevated 
booth. Usually an appreciable decrease in produc- 
tion labor can be realized by combining remote, semi- 
automatic or full automatic control of the equipment 
with centralized instrument installations. In the in- 
stallation illustrated, a group of eighteen tire vul 
canizers are all operated from a centrally located 
booth in which are assembled instruments for record- 
ing and indicating temperature and pressure of the 


various process phases. Such installations, by in- 





Cabinet for Portable Precision Instruments for “Exchange” 
Left is Equipment for Length Standards, Jeweler’s and 


creasing precision and uniformity of the process, re 
sult in improved quality of product. 

Quantity purchase of a specific instrument can 
best be accomplished to carefully prepared specifica 
tions. Upon receipt of the apparatus, it should under 
go inspection and calibration to definitely establish 
compliance with the stated specifications. With the 
exception of insisting on use of National Standard 
Screw Threads and dimensional interchangeability 
with other instruments in service, specified require- 
ments should be confined largely to performance. 
This not only invites healthy competition but enables 
the vendor to take steps to eliminate the short-com- 
ings of previous instruments. These specifications 
should cover in detail such constructions as may ap- 
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pear necessary to climinate faults which have 
veloped in service. 

Instrument engineering, as outlined above, 
bring to light conditions previously undetectabl. 
means of commercially available equipment, and \ 
moreover make it possible to cope with such co: 
tions. This need can be advantageously fulfilled 
incorporating within the instrument department 
design division arranged to collaborate with 
maintenance, repair, construction and enginee: 
divisions. In small plants these functions can be 
vantageously combined although this necessitat 


greater care in selection of personnel. 





and Use by Entire Organization in Background. Right to 
Other Fine Tools and Instrument Engineers’ Desks. 


The ability to design permits working out, on 
experimental basis, improvements in commercial 11 
struments, which improvements, once made and den 
onstrated, are then adopted by the instrument man 
facturers concerned. 

It also permits the intensive development of auxi! 
ary equipment especially adapted to individual 1 
quirements. It has been possible, for instance, 
design and construct diaphragm-motor valve equi 
ment at less cost which will operate several times 
long without attention or failure. This greatly mu 
imizes maintenance and—what is more important 
reduces the amount of questionable quality produ: 
which usually results with the failure of any portio 
of automatic control equipment. 
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If extreme care and thoroughness is exercised in 
the design and development of special instruments, 
savings more than sufficient to cover the expense of 
the entire instrument department will result, and over 
a period of years a few fundamental instruments of 
acknowledged scientific value will be evolved.’ 

Inclusion of maintenance and design divisions with- 
in the same department provides incentive for correct 
and thorough design not otherwise obtainable. It has 
been found that this advantage—plus the advantages 
of highly specialized work, personnel and facilities 
more than offsets the desirability, from an organiza- 
tion point of view, of combining all plant mainte- 


nance. 


Instrument Investigation and Research 

The material required for a good plant instrument 
department is ideally suited for an appreciable por 
tion of investigation into the performance of produc 
tion equipment, and for conducting researches which 
such investigations indicate to be desirable. A full 
appreciation of the measuring ability of instruments 
and of their mechanical or electrical limitations makes 





culty. Since the instrument man, if he is to function 
efficiently, is of a higher specially educated type than 
the average plant maintenance mechanic, it is logical 
to place the investigation of faulty operation of pro 
duction equipment and of instrument controlled proce 
esses with the instrument department. The investiga 
tion facilities developed to meet routine requirements 
are well adapted for extensive investigation in de 
termination of the exact performance of production 
equipment and processes. 

Such an arrangement is particularly valuable in 
plants whose product requires a large amount of heat 
at a precisely controlled temperature. In this cas 
investigation requires the use of a large number of 
precision temperature measuring instruments such as 
resistance thermometers and thermocouples, under 
extremely difficult plant conditions. Successful and 
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possible the carrying out of rapid and efficient in- 
vestigation. 

Such work also provides the maintenance and de- 
sign divisions with information concerning plant 
processes not otherwise available, and which is indis- 
pensable to efficient work in these divisions. 

Most industrial plants have a large amount ot! 
equipment not strictly instruments but closely allied 
thereto, such as steam traps, pressure reducing 
valves, and similar devices, the operation of which 
may affect the performance of control instruments 
attached to the same equipment. It therefore is nec 
essary for the instrument maintenance man to deter- 
mine the performance of this associated equipment 
before he can isolate the cause of a particular diffi 

1S.4.E. Journal, Vol. XVI, No. 1, 


Rubber W orld, July 1, 1927, page 197 


July 1925, page 113; The India 


inexpensive heat surveys in plant equipment are real 
amount of ingenuity which is 
forthcoming only both 
with the instruments to be used and with the equip 


great 


am] 


ized only with a 
from extensive experience, 
ment or processes in question. As previously men 
tioned, appreciable production labor savings can be 
realized by the combination of remote or automatic 
control processes with centralized instrument insta} 
lations. While a large amount of such control equip- 
ment is commercially available, without exception it 
must be adapted to the individual application and in 
a large number of cases certain portions of the con 
trol equipment must be completely developed. A d 
sign division with its specialized knowledge of instru 
ments and of the particular process is best equipped 
to undertake the development of the required control 
equipment. A large number of these problems are 
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very complex and the advantages of a combination of 


control equipment units can only be realized through 
coordinated operation of all the units. Usually there 
are several missing links in this series which necessi 
tate research before design can be undertaken. It 
therefore is advantageous to have facilities for such 
research immediately available in the instrument de 
partment. The research facilities, even in the case of 
large organizations, should be closely connected with 
the design division. In smaller organizations the two 
can advantageously be combined. 

In the application of instruments, cases will arise 
where expenditure of large sums can be prevented by 
a thorough investigation of the working of the equip 
ment upon which it is proposed to apply the instru 
ment. Again intimate knowledge of both instruments 
and processes is required. As processes and plant 
equipment become more and more complicated, the 
savings to be effected by production instruments be 
come larger and larger—hence increasing the need 
for coordinated instrument investigation, design, and 


resea rch. 


Instrument Repair and Construction 

The instrument laboratory should be so equipped 
as to be able efficiently to construct a large percent 
age of instruments commonly used in the production 
de partme nt and should, if occasion arises, be capable 
of constructing to a fair degree of accuracy any type 
of instrument. The same facilities are equally well 
adapted for the repair of similar instruments. Usual 
ly it will be found advantageous to use to the maxi 
mum extent the plant machine shop and tool room or 
similar shops in the immediate vicinity, thus enabling 
the concentration in the instrument laboratory of 
such work as cannot be handled to advantage els« 
whe re, 

Close contact between the design and construction 
divisions will render unnecessary the preparation of 
elaborately detailed drawings for the construction of 
experimental instruments and will enable the turning 
out of a surprisingly large amount of work. Pencil 
sketches attached to a routine work order assign 
ment in addition to verbal instructions have accom 
plished mutual purpose with very little lost motion. 
If an experimental instrument placed in servic 
proves satisfactory and additional similar instru 
ments are required, then detailed drawings are pr 
pared. 

Repair work entering the laboratory is accom 
panied by a routine work order assignment and is 
allocated by the laboratory foreman as occasion 
arises. 

The development of special fixtures and appliances 
idapted to the repair and calibration of production 
nstruments used in large numbers permits the use of 
relatively unskilled personnel and results in a very 
low repair cost. Complete records of repairs ar 
analyzed periodically and the design division advised 
of any systematic failures. Steps are then taken to 
eliminate or minimize the particular difficulty. Fol 
lowing repairs in this manner over a period of years 
will greatly decrease repairs and repair costs, also 
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increase enormously the time an instrument wil! 


main in a particular service without faslure. 

Plants using a large number of thermnomet 
should be equipped with convenient and accurate c 
parators. These may be steam, oil or salt bath 
pending upon the thermometer range. Care in desi 
or selection of this equipment will result in reduct 
of calibration costs and will insure an accuracy 
calibration not ordinarily obtained. 

Numerous equipments are commercially availa} 
for pressure gage calibration. If the plant uses a r 
ommended practice and purchases pressure gages 
specifications, the calibration and repair operati 
will be simplified, as special checking fixtures can 
used to determine the condition of the pressu: 
responsive element, enabling immediate scrapping 
the elastic-members of which are | 


those gages 


mS ARESs 
longer in serviceable condition. 

Different plants will require different special 1 
pair and construction facilities dependent upon t] 
number used of each type of production instrume: 
as—vapor-pressure recording thermometers, pote: 
tiometer and resistance recorders, pressure gagi 
barometers, temperature controllers, etc. In provid 
ing watch repair equipment care should be used 
selecting such equipment so as to best adapt if 
somewhat heavier work than the conventional jew 
er’s watch repair. For example, the usual 1/100 HP 
6000 to 8000 r.p.m. jews ler’s lathe motors necessita 
replacement with an approximately 1/6 HP 180\ 
r.p.m. motor. Similar staking tools should be select: 
for the larger sizes required in jeweled electrical i: 
struments, thickness gages and factory clocks. Modi 
fications along these lines will adapt a large amour 
of jeweler supplies to efficient repair and constru 
tion of aneroid barometers, stop watches, thicknes 
gages and such special instruments of similar delicacy 
as individual plant requirements necessitate. 

Medium and large size plants require complianc: 
with established routine in the shipping and receip 
of material. This not only represents a definite ove: 
head cost but requires an appreciable amount of tim 
For this reason alone instrument repairs within th 
plant costing $5.00 or less will result in very appr 
ciable reduced cost. Repairs above this amount a) 
dependent upon efficiency with which the repair div 
sion is conducted, its special equipment and deprecia 
tion and write-off on the stock of instruments mail 
tained for replacement purposes. It is probable tha‘ 
ippreciable savings will result with the more exper 
sive instrument repairs. The most advantageous fa¢ 
tor is the prompt service which can be rendered. 
thereby enabling reduction of the number of repla: 
ment instruments to 1% or less. 


Instrument Maintenance 

If the plant covers an extensive area, it is desirab 
to locate the instrument maintenance division as clos 
as possible to the production department in whi 
the largest number of instruments is used. From tim 
to time a large number of special records and wor! 
order form sheets have been evolved and used. Ex 
perience has indicated that a large number of specia 
forms are not required for efficient practical maint: 
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nance. A form similar to the daily work order and 
record illustrated, has replaced a far more complex 
furm and has provided all the information which can 
be used in a practical manner. 

This “Work Order” is partially filled out in duph 
cate at the time an instrument trouble call is received 
from the production department. The maintenanc 
man answering the call takes the original with him 
and after making the repair, notes on the back of the 
form the condition and action taken. In the event the 
instrument is removed for repair or calibration, the 
“Work Order” form accompanies the instrument to 
the repair division. The repairs, after being com 
pleted, are also noted on the back of the form and 
the instrument and “Work Order” should be returned 
to the maintenance division for reinstallation or for 
replacement on other equipment. Thus the form is 
completely filled out at the completion of each job 
and constitutes a complete chronological record. The 
duplicates are checked against originals each day to 
determine if any are missing and also to determine 
the status of uncompleted trouble calls. The “Work 
Orders” concerning experimental or other instru 
ments under investigation are filed separately and 
summarized as occasion demands, thus furnishing a 
complete history of the installation and performance 
of that particular instrument. 

Recording instrument charts are preferably re 
placed on twenty-four hour intervals, dated and de 
livered to the production department or other depart 
ments concerned, after which they are returned and 
filed for a period of three months. 

The maintenance division is also best adapted to 
handle, in a similar manner, installation of all new 
instruments and directly connected equipment. Shop 
facilities are provided for field installation by a spe 
cially equipped hand truck. This method has been 
found particularly advantageous in the large appli 
cation of copper tubing on instrument services. Cop 
per tubing has been found to entirely replace other 
forms of piping resulting in lower cost, better ap 
pearance and service. 

Plants requiring a large amount of temperature 
control equipment necessitating the use of valves to 
control the heating supply medium will find it very 
desirable to equip the instrument maintenance shop 
with complete valve testing equipment. This is par- 
ticularly desirable on control equipment on processes 
necessitating a dead-tight closure of the heating me- 
dium valve which is connected with remote semi-auto- 
matic or automatic equipment. Routine testing of 
valve equipment will also provide authoritative infor- 
mation concerning causes of failure, which informa 
tion may be used by the design division in elimination 
of sources of systematic failure. 

The necessity of simple routine and close contact 
between the design and maintenance divisions is em- 
phasized, if systematic sources of failure are to be 
eliminated, quite forcefully in plants using a large 
number of temperature controls of the air relay type. 
In a typical case a large amount of maintenance of 
this type instrument was due to dirt included in the 





instrument air supply. Liprovements upon conven 


tional sources of supply minimized the quantity of 

dirt, thus leaving other troubles predominant. Design 

changes were made muumizing other troubles until to 
_ os 


day, though the major trouble is due to dirt in the 
instrument air, the total amount of trouble is less 


than 1% of that formerly existing 


Instrument Exchange 

All plants have in various departments and labora 
tories certain portable instruments which are but 
very seldom used. These instruments can be advan 
tageously grouped in the instrument department and 
loaned to the various d partments desiring them 
Such exchange results in providing each and all dé 
partments and laboratories with a range of instru 
ments not otherwise obtainable. Also, each individual 
instrument is, by this method, used a much larger 
percentage of the time than would be the case if it 
were isolated in any particular department 

It is difficult to secure, particularly in medium and 
large size plants, the whole-hearted co6peration of 
the laboratory, production, engineering, general plant 
maintenance and other departments who have or who 
require occasional instruments. Arrangements to bor 
row from one division and loan to another division, 
handled quickly with a minimum of routine, have been 
found to be the best weapons in breaking down this 
prejudice. 

A card index of all instruments available in th 
exchange should be maintained. The cards should 
carry complete information concerning the instru 


+ department can be im 


ment so that the borrowing 
mediately advised, usually over the telephone, con 
cerning instruments available and the adaptation of 
such instruments to their particular requirements 
Probably the simplest method of protecting the im 
strument from abusive use and correctly allocating 
the cost of repairs in the event of damage by abusi 
or accident is to require the issuance of a standard 
stores requisition. If the instrument is returned in 
good condition, the requisition is destroyed. If it is 
damaged upon its return, repairs or replacement 
charges applied against the stores requisition are for 
warded through the factory accounting system in the 
usual manner. 

Over a period of a year such a system can be ex 
panded advantageously to cover an extensive line of 
instruments, some of which, an oscillograph for in 
stance, can only be used under the direct supervision 
of a representative of the instrument department 
Others like precision potentiometers can only be 
loaned to persons known to be capable of intelligent 
use of the instrument. Voltmeters, ammeters, watt 
meters, and similar electrical instruments which are 
used quite largely by plant engineers can be mad 
available to all upon their authorization of an in 
spector or foreman. 

The extent of satisfaction to be derived from an 
instrument exchange will be dependent upon the num 
ber and type of instruments available, the ease with 
which they are made available, condition of the in 


strument, and the dissemination of information con 
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cerning instruments throughout the entire plant 


organization. 
Power Plants—Instruments 

It has not been many years since the only instru 
ment seen about a steam power house was a steam 
gage, just as a shovel was the principal tool. Efficien 
cy was an unknown word and the general opinion was 
that the power plant did not amount to much any 
way. But those days are past for the modern plant. 
Under the stress of com 


petition, a cost analy sis 


of the product being 
manufactured often 


brought out the = sur 
prising fact that the 
cost of power was im 
portant, often the most’ 
important item, after 
the cost of raw ma 
terials. 
Similarly it became 
generally known that a 
workman with a plenti 
ful supply of cheap 
kilowatts could produce 
more and at less cost 
several 


than could 


workmen without the 
Then 


turned to the power 


power. attention 
plant, so that today 
practically all instru 
ments for power house 
operation can be pur 
chased on the market 

from competitive mak 

ers, leaving little to be required of the plant instru 
ment man from the standpoint of design. 

The plant instrument man should consider the 
power plant as one of his most important charges, 
from the standpoint of recommendations for the pur 
chase of the proper instruments and automatic de- 
vices. Moreover, he should base these recommenda- 
tions on economics. If the interest and depreciation 
plus maintenance on a device is less than the labor 
and material saved and it will help do a better job, 
then there is a place in that plant for that instru- 





Precision Vulcanization of Tires is Secured through the 
Centralization of Instruments. Remote and Automatic 
Control Equipment Shown. 


ment. When we say maintenance we mean good m 
tenance, for an instrument in error is worse t 
useless, once the habit of placing reliance on its i 
cations has been established. 

It will be necessary that a definite line be es} 
lished between instruments in the care of the fact 
instruments division, and fittings or appliances 
care of the operating maintenance personnel. 

Generally speaking, such instruments as d) 


gages, stack pyro 
ters, thermometers 


kinds, Ce 


control equ 


various 
bustion 
ment, pressure gag 


- 


remote indicating 

vices and electrical ini 
cating and recordi 
devices of various kin 
should be in charg 

the instrument divisio 
while feed 
pump governors, dam 


regulators 


er regulators and wat 
gages should be unde: 
the operating men. . 

Safety valves may lb 
included in either group, 
but it appears more di 
sirable to place then 
under the instrument 
division. 

The inspection of 
these instruments and 
devices can well be 
daily affair and can bi 
undertaken by the ir 
strument division as a part of its chart changing 
work without loss of time or increase of personnel, th 
reports to go daily from this man to the operating 
maintenance division. 

In general the specification of the various instru 
ments at the time of installation has been handled by 
the power plant designing staff, since they have b 
come fairly well standardized on the market. Even it 
this be so, the approval or advice of the instrument 
division will be useful and it might be said, necessar\ 
to a completely successful installation. 


ee ee 


N exhibit of a very extensive line of motor contre! equip- 

ment is announced for the four weeks beginning February 
1, 1932, by the Allen Bradley Co. of Milwaukee, Wisconsin. The 
fifth floor of the Engineering Building, 205 West Wacker 
Drive, Chicago, has been reserved for this display. Included in 
the display will be representative items of the company’s entire 
line of motor controllers and accessories. 


oe 


Bailey Meter Company, 1050 Ivanhoe Road, Cleveland, Ohio, 
announce the appointment of W. J. Reeder as manager of its 
St. Louis Branch Office. This appointment fills the vacancy 
made by the untimely death of Mr. C. J. Prendergast, which 
resulted from injuries received in a building collapse at Paoli, 
Indiana, a short time ago. 
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The American Kron Scale Company, manufacturers of a 
types of heavy duty automatic dial scales, has recently bee! 
reorganized under the name of “The Kron Company.” The 
reorganization was decided upon to provide additional capita 
for use in broadening the lines of manufacture and increasi! 
the activities of the company. The plant has been moved fro! 
its old location in New York City to 1720 Fairfield Avenu 
Bridgeport, Conn., where larger and more adaptable spac: 
is available. 

Mr. Richard F. Straw, associated with the Wright Manufa 
turing Company since the war has resigned his position 
sales manager to become president of the new organizatior 
The other officers are F. W. Dee Foe, vice president and H 
C. Stevenson, secretary and treasurer. 
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-ULTRA- MICROMETER 


Measurement by Radio 


MINUTE change in the distance between 

plates of a condenser produces a considerable 

change in the condenser capacity.' Combine 
this with the extraordinary sensitivity of radio meth 
ods for measuring capacity changes, and one has a 
means of measuring distances that are almost incon 
ceivably small. 

Several methods have been developed for fine meas 
urement by capacity changes. Of late so much prog 
ress has been made in the perfection of these methods 
that a brief survey of the art of measurement by 
radio-indicated condenser changes is now in order. 


Dowling 

Simplest of the ultra-micrometers so far developed 
is that of Dowling.” * In the tuned circuit of a simple 
vacuum-tube oscillator (Fig. 2) is a variable con 
denser, Cx, one of whose plates is fixed while the other 
moves with the displacement to be measured. The 
capacity changes of this measuring condenser change 
the frequency of the oscillator, and consequently its 
steady plate current. The changes in the steady plate 
current are, over a certain range, proportional to 
the motion of the movable condenser plate. A poten 
tiometer arrangement bucks out the initial current, 
so that galvanometer G reads only the changes of 
plate current. 

With different oscillator circuit arrangements, and 
different tube voltages, a wide range of sensitivities 
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Fig. 1, The Basis of Radio Ultra-Micrometers—the 
Condenser Capacity-Spacing Curve. 
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Fig. 2. The Dowling Ultra-Micrometer. 


is obtainable, as well as different degrees of lin arity 
for the plate current-condenser spacing curve. Obata, 
who has developed the Dowling method to a high cd 
gree, obtained a maximum workable sensitivity of 
about 20 millionths of an inch per mm. galvanometer 
deflection. Of course the sensitivity increases as thi 
condenser plates get closer together, for then cach 
mm. displacement of the movable plate produces a 
greater change of the condenser capacity (Fig. 1) 

The table herewith from Obata shows clearly how 
the sensitivity changes with the condense: plate 
spacing. 


Initial Air Displacement per mm. Magnifi- 
Gap Deflection cation 
0.00077 mm 1,200 
0.00037 mm > TO0 
0.00004 mm H00 
0.00002 mm 0,001 


0.5 mm 
0.3 mm 
0.08 mm 
6.06 mm 
Descriptions and results are given by Obata for 
application of the Dowling ultra-micrometer to meas 
uring seismograph vibrations, internal combustion 
motor pressures and acceleration. Ekelof' later ap 


plied this ultra-micrometer to measuring the vibra 


*This is apparent from the relation between capacity and 


plate spacing of a parallel plate condenser: ( K A /4ord 
where 

A areas of plates 

K 1 for air 

d spacing between plates 


See Fig. 1. 
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ions causing fatigue in metals. He found that the 
smallest distance which could he rit asured with his 
set-up, 1f one wanted to split hairs that fine, is 10 
um., or something shorter than one hundredth of a 


| ~ ' 
millionth of an ineh 


Resonance 
When a tuned circuit is near resonance, a slight 


change, AC, in its capacity produces a great change 


Certain patented features* insure accuracy even 
under variations of line voltage, power factor, and 
load. The oscillator tube serves also as half-wave rec 
tifier for its own plate voltage, so no separate power 
supply is needed. Meter indications are about 1% 
inch deflection for a millionth inch movement of the 
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condenser plate, so amplifying stages are unn 
sary. Using only one tube, this ultra-micromet 
therefore so simple, compact, and rugged, th 
makes a reliable instrument even for industrial p| 
It is particularly useful for checking gages in 


chine shops. 


Heterodyne 


Capacity ultra-micrometers have also been de\ 


\ detector will pass only this amplitude oscillation, f,, into ci 
cuit E. Here f, is modulated by a constant 1000-cycle fr 
quency, f,, from Ose. III. As above, an amplitude variation 
f,, results at a frequency f,, such that 
f,— f, —fe 
(1000 + x) 1000 
x cycles per second. 


The loud-speaker L, follows only the amplitude oscillati 
in circuit E—that is, f,. Consequently, by listening to the lou 


speaker with a stop-watch, we count the number of cycles per 


second, x, which, added to the initial known frequency f,, give 
us the unknown frequency f’;. 

Knowing f’;, we derive from the relation between f and 
the new value of C,. This, when used in the equation for ¢ 
a function of d will give the new plate spacing. The differe: 
hetween the original plate spacing and this new value is 
distance moved by the micrometer contactor. 


Modifications of this method using different m« 
for measuring the few cycles of frequency chang 
have been developed. In one modification* by Lox 
and Samson,'” the frequency change, translated i 
a current amplitude, is measured continuousl) 
without aid of the human ear. It is thus the m 
practical of heterodyne ultra-micrometer methods 

The limit of sensitivity for the heterodyne met! 
is set primarily by the difficulties of keeping the 
quencies of two oscillators regulated to about « 
part in a million. Also, the apparatus is complicat: 
and frequency measurement of the beat note is inc: 


7, tuned to 1000 « 
} 


*Loebe and Samson use a fixed circuit C, Fig 
per second, to receive the heterodyne note f,. The voltage create 


this circuit is of frequency f,, but its amplitude will vary along a 1 


ANCE inv is f, deviates from f This voltage amplitude variat 

amplified, and converted by a detector into current indications 

Fig. 3. Ulusteating Operating Principle of Resonance This meter can be calibrated to read motion of the micror 
¢ h 


 ltra-Micrometer. 


tactor in millionths of an inch. 





in the amplitude of the current through the circuit, on the heterodyne principle. A known relation e: 4 
or the voltage across it (Fig. 3). Using the reson between the frequency f, of an oscillator such as o > 
ance curve of current or voltage to give amplified lator 1, Fig. 6, and its tuned-circuit capacity, | 
indication of changes in the measuring capacity, sev Roughly the relation is f K/\VC where K is a « 
eral ultra-micrometers have been developed. One by stant. If f, is 1.001.000 eveles per second, 
H. Gerdien, °* first rectifies the r.f. amplitudes, then 0.001% change in Cx will vary f; by several cy 
indicates the variations by a millivoltmeter. This in Heterodyning makes it possible to detect thes 
strument was used to measure the torsion in a rotat cycles of frequency difference in such a way that | 
. . . e ry i 6 ‘ 4 . . s y . . “* 
ing shaft. Another application by H. Thoma," ampli can easily be counted. In Whiddington’s set 
. } “4 . P “my > . - . . “(~~ 
fies the resonance amplitude changes, and observes these few cycles of frequency difference are cow 
them through an oscillograph. This form of ultra as beats heard from a loud speaker. 
micrometer is particularly adaptable for the study 
of minute, momentary motions such as shaft vibra The heterodyne process as employed by Whiddington w: ie 
t lathe-beol ; = ) exnlosio: as follows: Suppose the micrometer contact pin of Fig. 6 
c ; ‘e bo arlé a Cc N } ° A ° ° ° ° 
a aa Poe Sey = moved a minute distance, and we wish to measure this dista 
pressures. The contact pin has moved one plate of C, with it, the resulti 
ry . . . . . change in C, changing f,; to a new frequency, f’;, 
siaitiaee , ome ; a-micromeéter new , 
; Phe circuit " cages — ty of ultra ee romete : - (1,001,000 + x) cycles per second. f’; 1S impressed on ciré er 
its most practical form are the commercial machines D, where it is modulated with a constant known frequency f. veun 
of Fig. 4, both produced by the same company’. Cx, of 1,000,000 cycles, from a standard oscillator, Oscillator I] not te 
t] . law tat t 1 circuit coupled Circuit D will then oscillate electrically at frequency f’;, | ordin: 
> | P r *s AC y : | - ‘re > ~ . a . ° . ° . ° "Es 
1e Tie aaenes, copes y, 1S In a Tuner saahtan ‘ ] the amplitude of this oscillation will vary periodically, eileas 
to an oscillator. (Fig. 5.) Current amplitude in the frequency f,, where aday 
coupled circuit is measured by a thermocouple Tc, f,= f', —fe stress 
and A millivoltmeter MV (1,001,000 + x) 1,000,000, igra 
, eae 1001 + x cycles per second. 1/16. 
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Vig. 4. Two Industrial Forms of the Resonance Ultra-Micrometer Machine—at Left—all Elements in One Complete Unit. 


Machine on Right—Indicator in Separate Ut nit 


Nevertheless, 
not too serious, and the method affords such extra 


venient. these practical difficulties ar 


ordinary sensitivity that it has been successfully 
adapted to measuring the slippage of metals under 
stress, ° the measurement of weights to millionths of 
a gram,’ and the measurement of temperatures to 


116,000 ~C. 


Other Methods 


Notable among still 


12,13,14,15 


other capacity-measuring 


methods utilized for ultra-micrometers is a 
recent German development of the bridge type.'* The 
basic aims of this design were: (a) to eliminate errors 
from mechanical disturbances of the moving plate; 


(b) to get a straight line relation between indicator 


Above, Mountable Where Convenient to Read. 


Using a condenser of two fixed plates with a mov 
able one midway between for measuring head, and a 
vacuum tube bridge as indicator (Fig. 8), both thes 
attained. The three plat 


equivalent to two condensers in SCTICS, whose diffe ren 


aims are condense l Is 


tial voltage is proportional to the distance moved 
the middle plate 


bridge used indicates this differential voltage on a 


away from center. The vacuum tube 


meter I, hence the meter reads distance moved by the 
middle plate. 


Stray effects such as temperature variations, mis 


+} 
mutt (ry 
| l nig 


alignment of plates, ete., are neutralized 


both halves of the 3-plate condenser in this “differen 


tial” arrangement. The bridge arrangement of the 


vacuum tube indicator provides a linear relation be 


tween meter reading and distance moved by the center 





























reading and distance moved by the condenser plate. plate. 
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Thermocouple Wires are Strongly Bonded by 
Oxy-Acetylene Welding Flame. 
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-KNIFE-EDGE BEARINGS 


HE use of knife-edge bearings on scales dates back 

to the Romans. Since then they have found increasing 

usefulness and today they are extensively employed 
as an axis for a lever arm or a beam, wherever the lever 
must have an oscillatory movement through a limited 
angle, with the least amount of friction. Their main field 
of application is therefore in the construction of balances, 
scales, weighing and testing machines. 

In spite of its antiquity and technical importance, the 
knife-edge bearing did not share that high degree of 
development which other elements of machinery under 
went since their inception in a crude form. A comparison 
suggests itself with the other types of bearings, which 
are also elements of great antiquity, and serve a similar 
purpose. From the early type of bearing which was 
nothing more than a hole into which a pivot was in 
serted, were evolved the refined sliding bearings and the 
highly developed and standardized rolling (ball, roller 
and needle) bearings of today. Also the theoretical back 
ground relating to the action of bearings is well cleared 
up, and still forms the subject of thoroughgoing re 
search. Compared with this progress the knife-edge type 
of bearing is in a rather backward stage of development, 
and even in otherwise well thought-out and carefully 
constructed machines one can often find extremely crude 
ly designed and manufactured knife edges. As far as the 
author could ascertain, no theory exists for the stresses 
in knife edge bearings, and no research is being carried 
out to remedy this deficiency. 

In view of its wide field of application, it seems to be 
of interest to survey the present practice in the design 
and applications of the knife-edge bearing and to point 
out some directions in which its further development 
might take place. 


Strength Properties. Very little is known of the de 
pendence of the bearing capacity, sensitivity, and useful 
life of a knife-edge bearing on the dimensions (length, 
width and inclosed angle) of the knife-edge pivot and 
its bearing seat. Yet such a knowledge would be of great 
importance because a weighing machine is no better than 
the knife edges which are incorporated in it. 

It is known qualitatively that the greater the width of 
a knife-edge, the larger its bearing capacity; the nar 
rower the width, the greater is the sensitivity. Increasing 
the enclosed angle of the faces also increases the bearing 
capacity, but diminishes the angle of possible oscillation 
of the beam. Increasing the length of the knife-edge in 
creases the bearing capacity, but introduces also a pos- 
sible error from deflection unless its cross sectional area 
is also increased, or special precautions are taken in the 
design to support the edge along its entire length. 

Quantitative vairus on the dependence of the perform 
ance characteristics on the design data are, however, 
very searce in the technical literature, and even those 
available are so insufficiently substantiated by experi 
ments that they amount to hardly more than a rule of 
thumb. For example, the Encyclopedia Britannica (XI 
Edition: Balance) gives the following figures: 

l. For scale beams of the highest accuracy from 0.5 to 


lbs./in. (up to 0.5—80 Ibs. capacity). 


_ Assistant Professor of Engineering Research, The Pet 


insylvania State 


By KALMAN J. DeJUHASZ* 


y br ordit 
deadwe ht n hit f ( ) 
600 lbs n. (1000 Ibs. enpacitv) 

3. For platform machi ind weigh brid 
(4 ewts ( pacity) tft . 4 I I ( t ’ Cat ) 


Kent’s Handbook 


allowable limit 5000 ibs./in. for ordinary weighing and 


10th edition, page 1621) states as 


testing machines, and even 10,000 lbs./in. as permissible, 
provided the knife edge is supported over its whole 
length. For loads up to 1000 Ibs./in., the edge may be 
perfectly sharp. For greater loads a slight rounding of 
the edge with oilstone is recommended. 

There is a growing recognition of the need for a sy 
tematic research in this important field. An outstanding 
contribution is a recent paper by W. M. Wilson,* in 
which the most urgent problems of knife edge design 
are summarized as follows: 


1. How is the bearing value of a knife edge 
a. The angle between the faces of the ed 
b. The width of the edae 
ec. The physical properties of t] mater 
2. What is the effect upon a knife-edge of 
a. Impact? 
b. Horizontal fores ting multaneousl ‘ } ert ] 
forces’? 
c. Wear due to the rotation of a lever ibout le 
knife-edge* 
3. Should the knife edge and the bearing bloc! 
same physical properties? If not, which should be harder 


4. How is the 
lever affected by 
a. The width of the knife-edg: 
b. Depressions on the plane surface of the bearir 
c. Distance between adjacent knife-ed 
d. Anguiar movement of the lever? 
e. Magnitude of the load? 
5. What provision should be made to insure uniforr listr 
bution of pressure sulong the knife edges of straight 


onstancy of the multiplication rat of 


The theory underlying the bearing capacity and stress 
distribution of a ball or roller bearing is well understood 
owing to the theoretical work of Hertz and the experi 
ments of Stribeck, and others. For the knife edge no 
such theory seems to exist. Probably a research on the 
distribution and intensity of the stresses could be suc 
cessfully undertaken by the photo-elastic method devel 
oped by Coker. Such a research on various forms of knif 
edges and their seats would be very valuable for their 
design and application. 


Materials. In order to provide the required bearing 
capacity with the greatest possible sensitivity, it i 
necessary to employ hard materials. Therefore in analy 
tical balances of small capacity semi-precious stones are 
used. Russian agate is considered best. In large weighing 
machines hardened steel is used exclusively, usually a 
high grade uniform tool steel with 0.90 to 1.00% carbon 
content. It is probable, however, that the recent advance 
made in the field of metallurgy provide a material better 
suited for this purpose, such as chromium p! ited steel, 
nitrided steel, Stellite, Carboloy, Widia metal, or th 
like. It is true that these materials require in their man 
ufacture spe cialized treatment and thorough knowledgs 
of their peculiarities, so that their manufacture could not 
be, as a rule, successfully undertaken by the manufac 
turers of machines themselves. But then, perhaps thi 
manufacture of knife-edge bearings should be the job of 
a specialty manufacturer, just as ball bearings, chain 
piston rings, spark plugs, etc., are manufactured in spe 
cial plants to the advantage of makers and users alike 
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Figs. 1—4. Various forms of knife-edge bearings. 


Figs. 5—S. Knife edge bearing forms as standardized in 
Germany. 


Fig. 9. U.S. A, Pat. No. 568582, Richards. Fi 
Fig. 10. U. S. A. Pat. No. 1,012,641, Hopkinson. of th 
Fig. 11. U. S. A. Pat. No. 1,067,341, Hopkinson. type: 
Fig. 12. U. 8S. A. Pat. No. 1,571,265, Hartman. mee 


ods s 
Figs. 13.—16. Knife edge bearing constructions according to 


DeJuhasz (U. 8S. A. Pat. Applied for). ings. 
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Design and Manufacture. There is a great varicty of 
shapes and dimensions of knife-edges. Every manutac 
turer of scales and weighing machines makes his own 
knife-edge pivots and the corresponding bearing plate. 
Some examples are shown on Figs. 1-4. These are in 
serted into their respective holes or recesses which are 
usually broached to the corresponding shape, and then 
are jammed into place. It is a requirement that the edges 
should be truly straight, those in one beam strictly par 
allel, and placed at the proper distance from one another 
to give the required leverage. Furthermore, in most cases 
the 3 edges in one beam should all be in one plane when 
the lever is fully loaded. At the present all these re quire 
ments are taken care of by careful stoning and other 
adjustments after the pivots have been fixed into place. 
This is a laborious procedure, but is held by scale makers 
to be necessary for the best results. Whether this view is 
correct, or merely a prejudice hanging over from earlier 
times when accurate machining methods were not availa 
ble, is open to question. The writer leans to the view that 
the present necessity for hand adjustment is largely the 
consequence of insufficient accuracy in making the knife 
edge and preparing the hole into which it is to be in 
serted. The crude workmanship which one can see in 
some otherwise well made weighing and testing machines 
seems to corroborate this view. 

Knife-edge bearings have not yet been standardized 
in this country, though a few forms of it have been 
standardized in Germany. Fig. 5 shows the equilateral 
triangle, and Fig. 6 the pear shaped, knife edge. Fig. 7 
is a seat form for dovetail insertion, and Fig. 8 is a 
form to be bolted on by means of a flange. 

Figs. 9-12 show a few patented forms. The Richards 
patent (lig. 9), has for its object the provision, as a 
seat, of a truly straight line, attained by the intersection 
of 2 or more blocks arranged alternately in 2 inclined 
planes. Each block is rotatable so as to find its correct 
position under the influence of the knife-edge force. 

The Hopkinson patents (Figs. 10-11) have for their 
object the provision of a large oscillating angle without 
the danger of the knife-edge slipping cut of its seat. In 
Fig. 10 this is attained by 2 knife-edges displaced at an 
acute angle with reference to each other, their edges 
being in one straight line, and engaging with 2 plane 
surfaces displaced with the same acute angle with re 
spect to one another. In the arrangement shown in Fig. 
11 the same object is sought by means of 2 adjoining 
knife-edges with a common edge, one of them having a 
narrow inclosed angle and engaging with a notched seat 
in order to prevent slippage, the other having a wide 
enclosed angle and engages with a plane bearing block, 
to provide the required bearing capacity. The common 
disadvantage of these forms is, apart from their cost of 
manufacture, their great length, through which a liability 
to bending is introduced. 

The Hartman patent shown on Fig. 12 has for its 
object to insure that the edges of a divided knife-edge 
pivot fall in one straight line. This is attained by placing 
a blade of continuous knife-edge into a corresponding 
recess formed in a cylindrical piece. The assembly of 
these 2 pieces is placed into a cylindrical hole in the 
beam and secured there by suitable setscrews. 

The author has no knowledge of any of these knife 
edges being used to any considerable extent. 

Figs. 13-16 are taken from a recent patent application 
of the author. The underlying endeavor was to develop 
types of knife-edge suitable for standardization, and for 
interchangeable manufacture by mass production meth 
ods similar to the manufacture of ball and roller bear 
ings. With this aim in view the knife-edge pivots have 


rs. 13 and 14 which 


a cvlindrical portion, as shown on Fig 


can be fitted with a push or drive fit into the bored and 


reamed hole in the beam. The knife-edge lies preferably 


in the geometrical axis of the evlinder, whereby a 


eliminated | urthermor 


turn 


ing moment on. the pivot Ss 


extreme care in the insertion of the pivot becomes un 


necessary, because differing angular positions of the 


pivot do not affect the position of the axis of motion and 
do not alter the 


cases Where a slight adjustment of the leverage ratio 


Llow: ver, in 
} 


bas 


therefore ratio of leverage. 


to be provided for, it 1s possible to make one of. thi 
slightly off 


} 
rotation of the pivot in its bole will bring about a modi 


pivots with an edge center. Then a slight 


fication of the leverage ratio. The sharp end points of 
the pivot serve for endwise positioning without friction, 
with the aid, for example, of 2 suitable stops which limit 
the possible axial movement of the knife-edge. 

In a similar manner, the seat supporting the pivot is 
built in the form ready to be inserted into a correspond 
ing hole as a push or drive fit, similarly to the outer 1 
LS and 16). Lhe seat bloc k 


is inserted either rigidly into a hole, or by means of a 


of a ball bearing (See Figs. 


spherical socket ring which, in turn, is a drive fit in the 
beam or other component part of the machin 

In Fig. 15a the 
V-shaped noteh; in 


bearing seat itself has a wide angled 
15b, 
order to reduce wear an espe cially hard material 
may be embedded in the 

16, 2 


lig. a evilindrical hollow In 
stone, 
block it 


bearing blocks are in 


( arboloy or the like 
the wearing point. In Fig. 


disp] ict d 


serted into the spherical socket, side by side, 


by a certain angle with reference to one another. The 
spherical socket provides, of course, a self-aligning fea 
ture, enabling the bearing block to come into contact 
with the knife-edge with an even pressure. The inter 


section of the 2 surfaces gives a straight line for the 
knife-edge to rest upon. More than 2 bearing blocks can 
be arranged side by side in the same spherical socket 
and a large number of other modifications of the forms 
shown are possible. 

On the basis of the foregoing, it seems to be open to 
doubt whether the manufacture of knife-edge bearings 
by the manufacturers of the 
chines should be persisted in, 


trend of specialized manufacture. On the 


weighing and testing ma 
contrary to the modern 
contrary, i 
well designed product made of the most suitable mate 
rials, based on thorough-going research, and built in 
standardized sizes under mass production methods by 
manufacturers who make this fic ld their specialty 9 would 
most likely result in important economies in the manu 
facture and improved performance of the finished ma 


chine. 
+o@oe 


Instruction in “Scientific Instruments and Their lise i 


offered by the Graduate School of the Department of A 


ture in a course comprising a series of lecture The course 
is given at the Department Buildings in Washington, on ‘Tus 
days and Thursdays, starting Feb. 2, 1932 

Lectures are by workers in the Department and in the 
Bureau of Standards. The course will deal with the design, 
principles, manipulation, and field of use of a selected number 
of most important instruments, especially those in which ne 
technique has been developed. A list of the lectures is con 
tained in a bulletin dated Sept. 14, 1931, by the Director of 


Scientific Work, U. S. Department of Agriculture, Washington, 


mn €. 

As indication of the nature of the course, the following are 
titles of a few of the lectures included in it: Measurement of 
Humidity; Meteorological Instruments; Measuring and Re 
cording ‘Time Intervals; Oscillograph and Other Electrical 
Recording Methods; Photo-electrie Cell, Grid-glow Tubes, An 


plification; X-ray Equipment and Use; Hydrogen-ion Dete: 
minations; Methods and Apparatus for Ga Analysis, and 
Measurement of Low Pressures 
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Touch. 
N THE field of electric controlling equipment, d ment has spread very rapidly to all branches wrony 
velopments have recently been coming thick and industry. This may be in part due to the gro furth 
fast. But most of the changes have been so slight consciousness that “Safety Pays.” Much mor Pr 
and gradual, that unless one views the whole field at sponsible, though, is the widespread work of oper: 
once, it will not be evident that most of the develop Underwriters’ Laboratories in setting up stand opm 
ments have been along very few but very decided and specifications for safety, determining defini! verit 
trends. what is safe and what is unsafe. cont: 
PROTECTION Safety for the operator and the plant machi: closes 
Most promin nt of these trends has been toward have also been emphasized features in electric con and ; 
protection—protection for safety to the plant and ling equipment recently brought out.—**Foolpr CENT! 
safety to the operator. “Explosion proof,” “Fire shielding” “positive interlocking” “autom: Ey 
safe” have been very loudly proclaimed features of locking latch’”—are some of the means employed age 
controllers, motor starters, electrical motors, even of prevent accidental or mistaken operation and ta them 
switches and relays. cring. com! 
“Troncladding” and complete enclosure of arcing So far have developments gone along the lin Soak 
or heating elements are the methods most used to insuring safety to plant equipment, that controls aint 
obtain protection against fire or explosion in the the “Visitron” type has been brought out. This is a —_ 
plant. Originating in the safety requirements of con type of remote control in which the distant operat ae 
trol equipment for mines, this trend toward protec receives an indication reporting whether the contr au 
tion of the plant against hazards from control equip action was performed as desired, and if not, what's saat 
thro 
ing.” 
In 
trate 
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By RICHARD RIMBACH* 


wrong. Supervision for safety need hardly be carried 
further to make it human. 

Protection of equipment against severe or abusiv 
operating conditions is one trend along which devel 
opment of electric controls has proceeded with a 
veritable surge. Motors particularly, not to mention 
controllers, starters, relays, have been “totally en 
closed,” “dust proofed,” and made “resistant to acid 


and abrasive atmospheres.” 


CENTRALIZATION, FLEXIBILITY, CONVENIENCE 

Every development that could be produced to put 
the controls right at the operator’s elbow, and make 
them respond even to his lightest touch, seems to b 
coming right along. Particularly prominent in this 
direction is the trend toward concentrating all the 
controls at one location before an operator. Most 
progress in this line grew out of the recent rapid 
strides in telemetering and remote control. 

The far greater concentration and flexibility of 
controls now possible has been attained largely 
through “miniature control” and “control cascad 
ing.” 

In “miniature control” the operator has concen 
trated on a board before him “miniature” controllir 
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Controlling Equipment of Sectionalized “Units.” 















































Miniature 
Equipment and 
Cascading 
Arrangement 
for Controls 
Enables One 
Man to Direct 
Lighting of 
Entire Theatre 
from this 
“Organ-keyboard” 


Control Panel. 





equipment, made up mostly of tele phone ipparatus 


he Ope rator actuates this mimature equipment, 


which in turn operates the secondary control equip 


ment to perform the desired control function 


he notable features of miniature control ar 


Being of mimiature size the controls can be 


eoneen 
irated on small boards to give the operator complete 
and handy supervision. Moreover, by using standard 
telephone parts, advantage is taken of having highly 


} 


developed equipment available in larga HUAI ULE 46 


making for low initial cost, and ready replaceability 


Also, ease of operation is atly enhanced because 1 


or 
is so vastly easier for the operator to snap a tele 
phone switch and let that operate a circull breaker 
than to operate the breaker himself. 

What remarkable development has already been 
attained in “miniature control” is well illustrated 
by the following control application: 

In some rolling mills, such as reversing blooming 
mills and plate mills, the distance between the roll 
which determines the thickness of the metal passing 
through the rolls, must be adjusted after each pass 
by manual control 


Usually this 1s accomplished 


(through magnetic equipment) of the “screwdown” 
motor which drives the screws that adjust the posi 
tion of the top roll. An automatic screwdown con 
trol equipment was developed for this service and 
permits the roller to set up a schedul of passes On a 
master control board. Then as the operator rolls an 
ingot or plate, he simply presses a button or advances 
a master switch one notch after each pass, and the 
top roll quickly and automatically is moved to a 
position corresponding to the set-up on the master 
board for that particular pass. 

“Control cascading” is another trend that has Leen 
going strong, thanks largely to the development of 
thyratron tubes. Particularly in industries and pro 
cesses requiring huge amounts of power, the trend 
is toward using several stages of electrical control 
in cascade arrangement. The first stage is generally 
This 


controls a second stage of more pow? rful equipme nt. 


very light equipment, worked by an operator 
which in turn operates the still more powerful units of 


the following stage—-so on till the heavy equipment 
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control power, greatly reduce the number of stages ons : runs 
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needed. So much so, that “cascaded” control is now ; rath 
nig “RE : for large motors, which generally were operated | 
finding application in cases where it would have been ‘ finds 
ice hand. Also, the smooth, powerful, and variable | 
prohibitive without thyratrons. even 
. ; of a solenoid can now be provided by a motor-adaj 3 
For example, to make an electrical welder operate ; 38 a. eels moti 
. a ing-mechanism called a *“Thrustor.” This mechanis 
at high speeds, it is necessary to close and open at ke : 
high speeds a heavy switch for large currents. This consisting of a motor controlling a hydraulic cyli UNIT 
band . . oo ited _ ° o,8 ° 
could be done by the operator opening and closing der, gives a positive but smooth action so that, if O 
a small switch to operate a motor for opening and used to operate valves, the operating mechanism 0! cont 
closing the large switch. This calls for two switching valve seats are not subjected to any appreciable | tion: 
stages in cascade, with a motor to operate the larger ally 
one, to ¢ 
In place of this, a thyratron control recently de . buill 
veloped uses a small switch for the operator. Opening seve 
or closing this small switch in the grid circuit of a ire | 
thvratron turns on or off, through the thyratron, the cont 
full welding current. A second switch and motor are li 
thus eliminated by a single thyratron, making prac trol 


ticable a control that would otherwise be cumbersome 
and costly. 

In other cases thyratrons are providing a flexibility 
in cascaded control not anywhere near practicable 
before. 

Theatre lighting, for example, has heretofore called 
for bulky backstage switchboards with equipment 
that was cumbersome to operate. Thyratron control 
eliminates the bulky switchboard and puts instant 
and accurate control of all lighting at the finger tips 
of a lighting-directing operator. 

The scheme of control consists of a first stage for 
shifting the phase relationship between the grid and 
anode of the thyratron tubes. In this stage the ma 
nipulation is done with small knobs or switches at a 
comparatively small control desk or console. The 
thyratron tube output, so controlled, supplies vary 
ing amounts of direct current to a second control 





stage, comprising saturable-core reactors, whose a.c. 
circuits control the lights. View of Mechanism for Remote Setting of Mill Rolls. 
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pact. No overload protection for the Thrustor is 
necessary since the motor on the Thrustor cannot 
he overloaded regardless of whether the valve opens 
completely or only part way. For this reason, the 
control is simplified. 

By means of a rheostat, the speed of the single 
phase a.c./d.e. motor can be varied so that th 
Thrustor working against a spring will give various 
degrees of opening. The opening will be only approxi 
mate but can be controlled by adjusting the rheostat 
to obtain the proper flow in the pipe line. 

Even abrupt, very powerful, motions are being 
provided by means of a motor. The motor is arranged 
to coil up a powerful spring which, when released, 
gives the desired abrupt, vigorous motion. This mech 
anism has been applied to operation of circuit break 
ers, transformer load ratio changers, ete. 

This motorising tendency came as the natural 
consequence to the standardised, quantity-production, 
electric motor. Manufactured on the mass production 
basis, the motor is a reliable, efficient, and inexpen 
sive unit. In addition, standardization makes units 
readily replaceable. Therefore, though it generally) 
runs at high speed, has a fairly small torque and 
rather constant characteristics, the electric motor 
finds ever increasing application as a power source 
irregulat 


even in equipment requiring special or 


motions. 


UNITS, INTERCHANGEABILITY 


One prominent direction of development in electric 
controlling equipment is towards combining cr sec 
tioning the equipment into units. Motors are gener 
ally built integral with the apparatus they operate 
to constitute “units.” Speed controls or starters are 
built right into some motors to comprise “units.”? The 
several elements of motor controllers and starters 
are being combined in one container making the whole 
controlling or starting equipment one “unit.” 

In the case of large assemblies of secondary con 
trol equipment particularly switch-boards, the indi 





Mounting and Mechanism for Pre-Set Control of Rolling Mill. 






































Motor Mechanism 
for Operating a 
Valve with 
solenoid Motion. 











vidual items clos ly associated are combined in ge 
comprising “units,” each unit forming a “section” of 
the whole control assembly 

lor the unit complete in itself, thre combin iion of 
all the elements together is manly ti manufacturme 
advantage, as much material and labor can be saver 
in mounting associated items all in the same housing 


Operation is also in some Cases Improved by h Wing 


the interdependent elements of equipment close to 
gether. 


Kor the sectionalized units there is, in addition to 
ihe advantage in manufacture, the great mainte 
nance feature of interchangeability. Ina control board 
all of one unit, a fault in any small clement may tis 
up all the apparatus associated with the whole board 
If on the other hand, the control assembly is built up 
of unit switch-board sections, any ons section can hye 
readily removed for repair and inspection without 


disabling the rest of the control equipment assembly 





Eixplosion-Proof 
Motor Starter, 
Mechanism out of 
“Ironcladding”™ 
Container for 
Iixposed View. 
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NEW 
GIGANTIC 
TESTING 
MACHINE 


By RICHARD RIMBACH 


HERE has just been completed in and shipped from 
the shops of Baldwin-Southwark Corporation, Eddy 
stone, Pennsylvania, to the University of California 
it Berkeley, California, the largest testing machine in 
the world. In point of dimension as well as capacity it 


s by far the largest 


It is able to test columns up to thirty-three and a half 
feet long in compression and up to 4,000,000 Ibs. load. 
In tension it accommodates specimens up to thirty-three 
ind a half feet, less the length of the machine stroke and 
will apply loads up to 3,000,000 lbs. The spre ad be 
tween the columns is 10 ft. and the table is 12 ft. long. 
Since the table is level with the laboratory floor, a truck 
may drive between the columns and the specimen can be 
lifted directly from the truck body by the testing ma 
chine itself. 





“y 
a < 


P 4“ = 5 


View of Machine Above the Floor. 


There are many unique features of this testing 


chine in addition to its great size and unprecedented 


capacity. Since the principle of load application is 


draulic, it is necessary to provide a cylinder, a ram, and a 
pressure-producing fluid pump. The ram on this testir 
machine is 46 inches in diameter and the hydraulic pres 


sure is about 2,500 lbs./in.* when operating at capa 








The Instrument Board and Control Desk from which the Machine is Operated. 
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Test of a 32-inch Diameter Concrete Cylinder. 


The table of the testing machine is stationary, being 
secured directly to the foundation. ‘The ram is fastened 
to this table. The cylinder, therefore, is the movable 
element and to it are fastened by lug extensions two 
vanadium steel screws of 12 inches diameter, 56 feet 8 
inches long, threaded with double 1/3 square thread per 
inch. By means of long bronze nuts which are embedded 
in the lower cross-head (which carries also the weighing 
system and, in a yoke, the lower grips for tension test 
ing) the loads are transmitted from the screws to the 
cross-head. The purpose of the threads, however, is not 
to produce the load as has been the practice in some 


Fracture of an S-inch Diameter Low Carbon 


types of testing machines. During loading there is no 
movement of nut and screw relative to one another. The 
function of the screw and nut is to raise or lower th 


lower cross-head so that the space available for testing 


may be changed to accommodate the specimen to. bi 
tested. 

Compression tests are carried out between the lower 
cross-head and the table while tension tests are made 


between the upper cross-head and the yoke around lower 
cross-head. The total stroke of the lower cross-head 
load stroke and not movement on the screws) is 48 
inches—ample for the extension of practically any ten 
sion specimen likely to be tested in this machine. The 
total adjustment for change of specimen length is 33! 
feet. This latter change is effected by rotation of the 
screws (while unloaded except for weights of parts) by 
means of a geared motor controlled from a control board 
which will be located at some distance from the machine 
in a glass enclosed room. Communication between the 
operator in the control room and the operator at the ma 
chine is carried on by telephone. In addition loud speak 
ers may be brought into action so that a group may be 


informed of the progress ind techniqui of the test 


The materials of construction ar high grad ter 


castings, alloy steel forged parts, and high grade 
bronzes. The rams are of close grained cast iron and 


ground to a final finished diameter. ‘The weight of the 


main ram (46 inches diameter) is about 28,000 |b ind 
that of the cast steel cylinder is 40,000 Ibs. The grip 
for tension testing are nickel chromium steel, heat treat 


ed, and machine cut They weigh more than 3,000 Ib 
and occupy recesses in the cast steel cross-heads which 
are about one foot by two feet. They are handled by ai 
cylinders, being too heavy for manual m inipulation 

The cast steel table to which the main cy linder ram is 
fixed and on which the cast steel columns rest is 17 feet 
3 inches x 6 feet 6 inches in plan and weighs nearly 
50,000 lbs. Its depth is 35 inches. 

This machine stands 46 feet 9 inches above the floor 


line and the foundations extend to about 25 feet below 





Specimen. 
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Photograph Taken During the Calibration of 
the Machine. 


The depth of the pit is 19 feet. Total weight on the 


foundation is about 475.000 lbs. 


In both compression and tension testing the lower 


cross-head moves downwards. In order that these heavy 
weights—about 200,000 lbs. may be returned to posi 
tion preparatory for a new test, it is necessary to pro 
vide two 13 inch diameter pull-back cylinders which are 
supplied with pressure from the same source as that for 
the main cylinder and ram. These pull-back cylinders 
have another very important function to perform. In the 
failure of specimens either in tension or in compression 
there is an enormous store of energy released in a very 
small fraction of a second. These cylinders and rams to 
gether with four nests of heavy springs absorb this 
“shot” of free energy and damp it out without damage 
to the structure, acting like gun recoil chambers. 

Because the height of this machine above the floor is 
equivalent to more than that of the third floor of an 
average building, provision has been made for the appli 
cation of an elevator. This will permit the presence of 
assistants at any level for extensometer readings, for ex 
aminations of the specimens, or for inspection of th 
grips. 

The pressure producing mechanism is a multiple rotat 
ing cylinder pump driven by a 20 h.p. motor. The motor 
for moving the lower cross-head is 50 h.p. and head 
speed is 24 in./min. All controls are collected at a welded 
steel power plant type instrument board with a ledge for 
a desk having a sheet Bakelite covering. 








The heart of the weighing system is the Emer) 
port or hydraulic capsule. The pressure in the mai: 
is not at all measured. In the path of the forces o 
from the main ram to the specimen is the hyd 
capsule. This is a very heavy inelastic cylinder | 
a loose fitting piston the end of which is covered 
diaphragm. The movement of this ram is of the ord 
a few thousandths of an inch at the most and t 
with which the capsule is filled) displaced by 
micrometer motion causes a change of shape of the 
tic tubes (with which the capsule is connected ) 
indicating instruments of which there are four o1 
instrument board. The ranges of these indicating in 
ments are: 0 to 4.000.000 Ibs.; 0 to 2,000,000 Ibs. : 
525,000 lbs. and O to 200,000 lbs. The care with w 
calibration is carried out can only be appreciated by 
nessing the process. The calibration of this machin 


quired the services of three men for one week. 


This calibration was effected by the use of Morel, 


proving rings which were calibrated at the Burea 
Standards in Washington, in a dead weight machin 
which weights up to 100,000 lbs. may be applied by 
crements. 

(Continued on Page A2I) 





Close-up View of Calibrating Rings. 


Fracture of Another 8-inch Diameter Specimen Showing Cup and Cone Fracture as well, 
as Bulging of the Specimen at the Grips. 
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Flow Measurement 
and Control 


By M. F. BEHAR+ 


CHAPTER XXV 
HEAD METERS} 


An examination of Table VI-2 shows that there is only one class of meters 
of which all types are applicable without limitation to the measurement of all 
fluids in pipes. This is the class known as head meters, which comprises several 
well-known types. The table simply states that “all types” are free from “limi 
tations.” We might proceed with a supplementary table confined only to the 
head meters. The nature of this subject, however, requires not a table but an 
analysis of types and a very necessary practical discussion of factors that must 


be considered in the use of head meters. 


The following symbols in customary use, adopted in the report of the A.S.M.E. 
Fluid Meter Committee, are accordingly adopted here: 


SymMBoL DescriPpTION Unit 
A area of section sq. ft. 
a radius of section... . ft. 
B turbulence factor. ratio 
b ~—r width of weir... ft. 
C coefficient of discharge ratio 
c radius of curvature. ft. 
c, specific heat at constant 
pressure 
c, specific heat at constant 
volume 
D diameter of section. ft. 
diameter of section in. 


d 
E intrinsic energy per 
unit weight 
internal energy per 
unit mass 
F loss due to dissipated 
energy... .ft-lb. per lb. of flow 
f function 
g gravitational acceleration 
32.174 ft. per sec. per sec. 
H_ E-+f, (total energy) ft-lb. 
H, heat energy per hour 
h effective differential head... . . ft. 


ft-lb. per Ib. 


La) 


h, : (velocity head) ft. of fluid at 

8 density of measurement 
moment of inertia 
kinetic energy per 

unit weight. .....ft-lb. per Ib. 


nx 


ri 
k ratio -? 
c 


a 


SE ne . 2 


A 
JRai 
m mass flow 
N non-uniformity factor 
n number of contractions 


(meter constant) 





*Part VI of The Manual of Instrumentation. 
tEngineering Editor, Instruments. 
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at gh & 


ts 


@) 


pressure 
pressure 
volume rate of flow 


lb. per sq. in. 
lb. per sq. ft. 
cu. ft. per hr. 


D, dy —ratio of entrance to 
Dz dy throat diameter 

D2 _ de ratio of throat to 
D, di R entrance diameter 


mean speed 

speed 

absolute temperature 

time interval 

kinetic energy per 
unit of mass 


pe 1 


ratio * 


ft. per sec. 
ft. per sec 


l 


volume rate of 
flow 

specific volume 

weight of flow lb. per hr. 

weight of flow lb. per sec. 

F + (N2? —N,”) t (B.” B,”) 

ratio of suction to impact 

correction factor for compressi 
bility of gases 


cu. ft. per sec. 
cu. ft. per Ib. 


— kinematic viscosity 

y 

height from center of gravity of 
flow to a fixed base level It 

density of the fluid. .lb. per cu. ft 

angular speed radians 

absolute viscosity of fluid 


pu 
Tr 


ratio of circumferential to 
axial speed 


tThe author is indebted to G. P. Crist of the Republic Flow Meters Company for much of the 
theoretical portions of this chapter, especially Sections 4 to 6 incl. The standard source used by 
the author is the A.S.M.E. Fluid Meter Committee’s report. Other references are given under 


“Bibliography.” 
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BOILER CONTROL PANELS 


We can supply modern steel Instrument 
panels and all of the important instru- 
ments necessary to insure efficient opera- 
tion and low fuel bills. Combustion Re- 
corders for COs, Furnace Draft and Flue 
Gas Temperature. 


POINTER 
GAGES 
for 
Draft 
Pressure 
Differentials 
Temperature 


Slack Leather Dia- 
phragm Mechan- 
ism, no liquids. 





'7o 12 
SCALES 


TYPE V 3 


Inclined 
Tube 
Draft 
Gages 

of the porta- 
ble, poc ket 
type or for 


permanent 
mounting. 





Portable Combustion Test Sets 


consisting of orsat type flue gas analyzers 
for COs, oxygen and carbon monoxide, 
and gages for draft, pressure and tem- 
perature. Various types of test sets and 
combinations of instruments are offered 
for consulting engineers, service men and 
anyone interested in reducing fuel bills. 


Check the coupon for literature desired. 





Combustion Recorders. 

Flue Gas Analyzers and Portable Com- 
bustion Test Sets. 

Draft Gages. 

Treatise on “Handling the Orsat.” 
Treatise on “Controlling Boiler Opera- 
tion from COs and Uptake Tempera- 
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ture. 
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MICHIGAN CITY. IND 
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1. Types of Primary Elements 

The first consideration is the selection of the type of primary element to hx 
placed in the pipe line, which determines the “type” ot the meter. Each type 
has advantages and disadvantages, of which a brief summary follows 

Orifice Plate Advantages: Low cost: ease of installation, without chan re 
of piping; readily changed for change of capacity; accuracy at all 
thin edge, not subject to change in diameter 

Disadvantage: Greater pressure loss for given differential 

Fig. 25-1** represents fluid flow through an orifice plate of the most usual 
form, a thin plate with concentric orifice having sharp edges. The section ot 
greatest contraction, where velocity 1s highest and static pressure lowest, 
known as the vena contracta. 

Venturi Tube.—Advantage: Low pressure loss for given differential 

Disadvantages: Comparatively high cost; difficulty of installation, requires 
piping change; difficulty of changing capacity; variation of coefficient at low 
velocities; and throat diameter subject to change 

Fig, 25-2 shows a typical section of a Venturi tube primary element and a 
conventionally represented secondary element. The “main section” and “throat 
section” are usually machined so that their diameters may be determined exact 
ly. Piezometer rings are illustrated, being the usual forms of pressure holes. In 
this connection see Chap. XVI, Sec. 7 

Flow Nozzle-—Advantages: Moderate cost; and useful for moderate dit 
ferentials at high velocities. 

Disadvantages: Difficulty of installation, may require piping change; difh 
culty of changing capacity; variation of coefficient at low velocities; and 
greater pressure loss for given differentia 


Fig. 25-3 is a conventional repre 


—— sentation of a spun type of flow nozzle 
om and secondary element. Note the lo 
t cation of the downstream tap opposit. 


the straight part of the jet, in th 
plane of the end of the nozzle throat: 
at this place the pressure has been 


























4g : found to be almost exactly the stati 
f KN \ pressure in the jet as it issues from the 
—— throat with maximum speed and par 
pon iy iaaeiames a allel flow. The upstream connection, 
{ yf | usually, is not as shown in the dia 
REZ GG 3 gram but at a distance of about one 


Fig. 25-3 oe ahead of the entrance of the 
nozzle. 

Pitot Tube.—Advantages: Low cost; ease of installation without change 
of piping; no pressure loss; and useful for high velocities. 

Disadvantages: Long straight pipe required; limited accuracy; fixed differ 
ential for given conditions of pipe size and flow; and mechanical difficulties 
due to stoppage of the tubes. 

There being no “standard” form of Pitot tube, none is illustrated at this 

V: 5 Eten saith the show b Stanaean a lind ' 
point. Various forms will be shown and discussed under descriptions of head 
meters on the market. The theory was outlined in Chap. XVI, Sec. 9 


2. Location of Primary Element 

The requirement for accurate results in every case is a straight run of pip 
before the primary element which insures straight line flow. The length of 
straight pipe before the orifice, venturi, or nozzle, is a function of the ratio of 
the “throat” (d,) to the pipe diameter (d,). An approximate formula for th 
length of pipe is L=15 to 20 (d,?/d,*) where L == nd, == number of pi 
diameters before the primary element. For the pitot tube, the length of straight 


. 
t 


pipe should be at least 20 pipe diameters. When the proper length of straight 
pipe is not available the same result is obtained by the use of straightening 
vanes. The length of pipe after the primary element should be one or mor 
pipe diameters. With the venturi tube, this is applied by the diverging con 





Other considerations affecting the installation of the primary element ar 
(1) the pipe section before and after the primary element must be kept fre: 
trom any deposit which would reduce the pipe diameter; (2) the location of 
the secondary element must be considered in planning the installation, to avoid 
extremely long piping connections, extreme heat, freezing, or other deleteriou 
conditions. 


"From A.S.M.E. Fluid Meter Report, as are ot! 
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Theory of Thermal Measuring De 
vices for Electricity. (Theorie der 
thermischen Messgeraete der Elektro- 
technik. Grundlagen zu threr Berech- 
nung.) ly / ] ’ 
Ferdinand Enke Verlag tuttxart 





1931 Paper 64x10 inehe 17 page 
Pric 1s RM 
It wa i vel meritoriou indertal 
ing to treat theoretically the thern 
instrument i clas which in recent 
days becomes more and more my 
tant because of the need for ensiti 
ity and accuracy in the measurement 
of small energies, particularly in t} 
large field of radio technique But th 
theoretical treatment do not | I 
the volume. The practical value « t 
nections and method for |} 
are never lost ight of. The fi ' 
ter i the definition t ! 
for ensitivit ind tl j ! 
of thermal instrument ( 3 
instrument, hot-wire the 
bolomet ind tl I 
cond hapte d t 
the theory « th nest ! 
th r heat transfe ! ] 
I chapters tl ] 
} t ted ex! t I 
rar ment 1 ! 
le ‘ y first tl ! ! t 
p ti type « Inst 1 
the chapter, then exar 
nd t} ‘ t ! t I 
ind = dir ! I ( t 
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ind a ! nie tr 
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f : f 
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scientific Applications of Photogra- nm measuring lamide the nriz my oles a ee ” ] > hat ¢ 
phy. (Handbuch der Wissenschaftlichen In mea oe uquids, the primary ¢ - - nt should be s d located that tl r 
und Angewar leten Photographie. Band section will be kept tree trom air, which reduces the effective pipe di - 
Vi. Wissenschaftlichen Anwendungen F " $ , . ; 1 : 1.*/6 
der Photographie.) Edited by M. von or sewage or liquids carrying suspended matter, the pipe section at é eg: 
Rohr (succeeding ] ec £ le- ry me ole . . ™ . . 1 r: . { to 
eased). Juli ge Pom Pe nary element must be kept clear by washing or other means. In acto1 
Paper, 7x10 inches, 289 pages, 265 fig gases, the accumulation of water at the primary element must be prev ata 
in plates - 1 1 11 ‘ E 1 
The clits webume of:this eemmeeohe: This may be accomplished by locating it in a vertical pipe or in a hor 
treatise (see INSTRUMENTS, June pipe drained at both ends, or by installing suitable drips at the 
Jar June 1931:) has made it el ‘ment For 1; ‘ty gase he im ae : na bs re. I 
naanahek, as tnaet ts aaa lement r dirty gases, the pipe sections and primary element must 
pari caiieee <a eons ok daggers rt clear by washing or blowing out the pipe section regularly. For steam, t! 
( pny if mubishel IAs nade : 4 
d on into ordinary and micropho section must be kept Iree trom water Dy using a pipe drained at both e: 
ton ipl ind a glance into the ndex Ri — . ss : ; 1 1 . 
ietifies this entirely. This Arst part ts by installing traps. A vertical pipe will be free from water but present 
devoted to spectrophotography, astro- culties in the connections to the secondary element, which difficulties 
hotography, and projecting technique, 1 , 1 , 
nd makes extremely interesting and horizontal pipe more desirable 
nstructiy reading not only for the 
<pert in this field, but even more si ae a a : 
ck tin Sadana. Mae aiicane. ee eae Critical Speed—Two distinct modes of flow are recognized, namely, 
that the book is written only for ithe line or parallel and turbulent. In parallel flow the filaments move in det her 
latter Vy no mean 1@ Same master 1 1 - j 
ly. cleat, Guesttion that one.temeed to paths and the resistance to flow is due to shear of adjacent layers and 
ce ee nee Sener portional to the viscosity and to the velocity. In turbulent flow the moti 
‘ny Held or ifem not treated, The chap i given point varies irregularly from moment to moment and the resistar 
ter on tereophotograpny reveal i eee - A = a i. ¥ - 
ey a I tt ly oe tay ARE eto: ipproximately proportional to the square of the velocity, depending very 
ee oe va ee o ? — m the viscosity of the fluid. At low speeds the flow of a fluid in a str Us 
rf ision and of e construe ono ne 7 
eye, all the different systems of creat conduit is usually parallel. As the speed is increased the flow becomes t e SII 
ng stereoscopic pictures and their ap lent. For every F a 1ui ee i ; ' 
iebinse Senne Seomanet Caaeeneneiale oe lent. For every diameter of conduit, every condition of conduit wall, and | 
psychological fac tors are thoroughly fluid. there is a critical speed at which parallel flow becomes turbulent 
di ussed and explained by numerous . | \ 
llustrations. These are often selected While Reynolds and others have thoroughly investigated turbulent flow 
with particular artistic taste, as those x is 4 
a sumer GF an ial. aaone wthere formulas used in practical head metering apply mostly to parallel flow 
The ex ample # shown in the chapter - industrial installations of head meters should for best results be made 
practical application seem indeec oO 
open a wide field for demonstrations cordance with instructions relating to provisions against exceeding the crit 
especially for teaching purposes speed hes 
Historical remarks and international 
igreements introduce the reader into 
the section of astrophotography for ° — 
which, at first, the spherical trigonome- 3. Connecting Piping 
trical fundamentals are treated, and ’ 
methods and instruments explained The secondary element of the head meters must include a differential 
With the discussion of the errors of = aS : , 
shetonranhe and their evaluation. th sure gage—some form of manometer or U-tube using mercury or (for gases) 
z ] 
tsi et a Ri per ul or water. This secondary element is connected to the pressure taps at As 
u 4 i “Hu onan ‘ ‘ o ‘ ss acca ‘ - ‘ . 
to Einstein's theory is very skillfully primary element with steel or copper tubing or steel or brass pipe. (For 
connected, and is illustrated by a pho : = . ; ~ rEy . 
tograph, The various astrophotometri: tailed discussion of pressure taps and connecting lines see Chap. XVI, Sect 
methods; spectral classes; the impor- S and 9 *) 
tant part of the spectroscope in this 
—e -— aeons one ore ‘vate Ma For steam and water, the pressure taps are usually located on the side of t The 
is ‘ ias mortoLkerap o me ‘ 8S ¢ ‘ ° 
of the moon are all treated as fully as pipe (with venturi tubes a piezeometer ring is used) and the secondary element from 
can be desired; and always the best § é - 
Vallabie pheteeraphe. especially of placed below the primary element. However, by proper arrangement of t defir 
nebulae, seem to have been selected for piping, the secondary element may be placed above the primary. With a sti ).6( 
illustration. But here again it must be : : : : 
expressed, as in the review of a pre- meter, it is essential that the same water head be maintained in the connect Fig. 
ous vublishec ol e, that it is ¢ f : i * 
ob ge AE gg nag mes Riot Pin Bi pipe on both sides of the manometer. This means that for vertical pipes a mnser lue 
been made in colors, for then the work must be used from the lower tap to the level of the upper tap. This leav: 
woule lave been an outstanding one z 
indies chaiieidenass-mnditiien to Guaniiee te possible air trap in the piping and a source of error due to water hanging 
projecting, again preceded by a his in the vertical riser. It is also customary with steam meters to use some forn 068 
torical review The methods of epis : | ; 
copie and diascopic projection; sources condenser and reservoir at the pressure taps to maintain the water level in 
of light screens; diapositive, stereo- ) _ > 
connecting pipes 
scopic projection; panoramas; enlarg S — 
Zz app 8 ll are f eater ; ©066 
we My ag ee ey Pi AB cen For air and gases, the pressure taps may be located in the top or sides, Par 
\ ’ ie Ss lest mi em: cs aking . : / é n! 
it possible even for amateurs to make ferably the former, and the secondary element may be placed above or bh o 
good use of this book. Each section is t] é = : } . may ; re 5 
followed by an extensive reference list the pipe line. The connecting piping must be arranged to prevent water t1 So 
of literature. Printing and illustrations 00.64 
ire clear and make reading easy and a 
pleasant . 
M. Hartenheim . - . ° 
4. Relation of Rate of Flow to Differential Pressure — 
~ - - eo” ' 
Das Katathermometer als Anemometer. Just as temperature is obtained from the emf of a thermocouple, so, in 3 
By O. M. Faber. Number 6 of Messen . . . ' . 
und Prufen, Einzeldarstellungen aus case of head meters, rate of flow is obtained from the differential head ¢ 
de tebiete s Mess rs- Mate- 1 z Ss ; 2 Bias - 5 ° 
SN maaan tales ork Tie. duced by the primary element. Flow formulae for head meters have in rex U060 
mae re } Ange Bm at 7 years been simplified. Ambiguous or debatable symbols, values and terms 
(Saale) 93 *aper olex 4 in., ) . . ot . =a 
pages; 34 figures. Price 4.80 RM well as proposed methods of attaining “fourth-decimal accuracy,” continu: - 
pris little monograph is devoted to subjects of serious discussions which advance the state of the art, but need | 
today has conmaerabie rupert me ia space in a practical manual. In the calculation of the rate of flow from mat 
Today lias consiadae apie oO a ce 
, : 
the mining industry for the determina- eter readings, the same general equation may be used for the orifice, the 
tion of ventilation in shafts. At first it ; a i 
s shown that the usual methods with turi and the flow nozzle (with suitable discharge coefficients for each type) 
rifice instruments and anemometers - . - ; : r 
ean not be employed with sufficient is unfortunate that no standard for defining and evaluating the dischargs T 
accuracy if the velocity is slower than - ee ional : Tleyerthelecc Iwavs is nossible ~paneepyt 
: mses (8 ft/eec). The teats made with efficie nts is in general use Nevertheless, it always is possible to convert pe 
the so-called Katathermometer appeal value from one basis to another. trac 
to make this instrument eminently use- rac 
ful for this kind of measurements The 
y *These appeared as Sections und 10 of Chapter X of Béhar’s original handbook ar 
(Continued on Page 51) published in Jnstruments, December 1936, pages 7¢ » 774 1.€., 
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The discharge coefficient may be given as a 
2 /d.? or d,/d.; it may be made to include or to 


a C 


liameter. These various relations may be expresse 


V=C,A, \ 
V=C,A,\ 


2gh 
2 gh 


rate of flow, cu. ft 
pipe diameter, A, 


a Oe 


g acceleration of gravity, 





function of the ratios d,/d,, 
omit the velocity-of approach 
factor: and it may be expressed as related to the pipe diameter or to the throat 


d as follows 


(1) 


+ 


2 gh 2) 
(3) 
(4) 


area, square feet, 
d. == orifice, venturi or nozzle diameter, A, 


area, square feet, 


h — differential pressure in feet of head of the flowing fluid 


Using g == 32.16 and 1 cu. ft. water 


he simplified to 
W 
W 
W 
W 


359.16 C,d,?V Hy /yv 1 

359.16 C.d.*V/ HY/y\ 1 

359.16 C,'d,*\/ H 

359.16 C, d,” 

where W 
d == diameter in inches, 


H 


rate of flow, pounds per hour, 


differential pressure inches of water, 
density of flowing fluid lbs. /cu. ft. 


As defined above, C, C4," /4,", Cd C.d 


cS and 


i 


The term 1/\/ 1 d..?/d,? is the velocity of apf 
from 1 to g@ as the ratio d,*/d,° increases from 


0.60 to 0.63. The latter values (for thin-plate or 
Fig. 25-4 for water (curves A and A')and for « 
due to Spitzglass). Note the close agreement 


























62.42 lbs., 


the above equations may 


(la) 
(2a) 
(3a) 
(4a) 


»roach factor which increases 
0 to 1. The values of C, as 
defined above are, for the venturi and flow nozzle, 0.95 to 1, for the orifice 


ifices in pipes) are shown in 
ater (curves B, C and D, all 
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The remarks on orifice coefficients are for orifices with the high-pressure tap 


at one pipe diameter from the orifice and the low- 


pressure tap at the vena con 


tracta, The coefficients for other tap locations will vary from those given here 


1A 


The vena contracta location may be taken as 2!/y 


.€., Y4(d, —d,). 







times the “‘rim”’ of the orifice, 


The NKatatl om s) 
class of ex met t} 
the nst: t heated 
water and then tl ! t 
ured during 1 certall 
terval it th i \ 

ts to 3650. ] 
verted Lloris ‘ in I 
heat loss is «¢ re d ! i 
cm Surface pe L 

Now i stran that I 
theory of tl ! iremen \ ! 
device is t ind exha tiv ‘ 
forth, not a Vilabl iid f th I 
struction of th instrument 
llustration of it i n. be le 
tioning that it Was inve d | " 
Englishman named Hill ind ‘ il 
references whet t has | ! my 1 
formerly, one } ild, and fairl t 
titled to expeet i deseriy n f the 
instrument itself and it oO] i 

i paper devoted to its applicat l 
is clear that with th cooling con 
stants of the measuring device for sta 
tiona iir and f movil rir kr VI 
it i possible to ileulat fro th 
ooling tion, the \y it of the 
roundir mediur Th onvineir 
ly shown is ire il th th r\ 
the development of hand ri i 
the test arrar ments for the exper 
mental determination in wind tunne 
f e] if is function of temperature 
oolin tir ind othe Lit nditior 
th if i f tl de ‘ i } 

arry out measurement t 
Katatherr ! ter " ( i t 
lit ite thi i t i“ j 
eloped. Me ver, it ed t I 
nstrument the ” ‘ I 
nougl t rie Sure 31m fl 
tie SO ha I de ot } sO I t 
the items, it would ha } n f 
to idd a few oO! eT t r 
velve now filled th a 1 ] 

{f the details of the t ‘ i 
xplanation of what a ] itherr 

ter 1 ind hoy t ! ted 

The name Katathermomete ht 
erhap bette be replaced } 

oss m hiect ilthor } 

lumsy nan cor i li 
if it ' lt Ml H ' 
Foundation and Methods of Chemical 


Analysis 


bby Eimission Spectrum. 
Authorized translation of I) Cher 
ische Emi MSs] t) ! | 
It Walther Gerl ind | l 
Schweitzer Adar H I t 
Londot 19°] Clot} ( , 
123 page 
Thi ittractiv j l 
ent the iuth i ! 
trographte inaly } ild t 
vider is¢ ind ir ! ler 
the method used in their I 
is well a t} rent t } 
They pref park pectra t | 
laim the 4 following advanta 
spectrographi« inal lit 
hemical inalysi Ixy ! t} 
possibil analysis of minute quart 
title of? iterial t} { V 
tion of the availabl materia ind the 
facility of iscertaining the distril 
tion f n element i n I 
tance 
he ibject matter is di led 
ever chapter including tl 
aspects, discussion of equipment jual 
tative and quantitative ina 
finement by photometric measut 
ments and special problen Il" } 
is entirely free from ar advert 
for the publishers and 3 well rth 
while for the prospect u f sy 
trographic equipment as wel is those 
directing analytical ‘ ( P. I 
rabee 
Textiles on Test. TD: J. Guilf le Wil 


liams. Chapman & Hall, Lte 
1931 7 i 


fizs 
The 


good 


fabrics 


which they should measure up: the 
tests and standards required from the 
viewpoint of the retail distributor 
wanting to succeed, who realizs that 
in giving his customers the utmost 
that their money can buy. he is bu | 
ing up his own house upon solid f 
dations 
The foreword by Gordon Selfrid 

reviews the book quite well, with thi 
exception, however, that one can not 


exper t 


Ch 


title 
eom 


she 


the 


(Continued on Page 52) 








th 74%x5 
Price &s 


is well 
pendium 
vuld 


» customer 


of test to which 
comply t 














































in 194 page { 


hosen, for it " 


to stud 





INSTRUMENTS 
Feb. 1932 — Page 5! 








ee eta eR a a 


of this nature, or to test the merchan- 
dise he buys from a store in which he 
places his confidence. Nor is the book 
sufficiently specific in its details to 
suit the needs of the manufacturer of 
fabrics. This, to my understanding, was 
not the aim of the writer, who had the 
retail distributor in mind, and might 
have considered also the manufactur- 
er’'s selling force, who are but too 
prone to amplify on the goods they 
have to dispose of 

In chapter II are enumerated facts 
about fabrics such as; the kind of yarn 
the fabric is made of and the proper- 
ties of such material, together with the 
methods of determining these proper- 
ties. Then the author states, in a gen- 
eral way, how fabrics are made and 
finished, but in a way sufficiently spe- 
cific for the buyer of the store. This 
material is further elaborated upon in 
the next chapter on wearing and wash- 
ing qualities of fabrics, which treats 
also frictional wear and slippage, and 
the all-important matter of shrinkage 
in wear and wash 

The next chapter treats the subject 
of color fastness and chapter V dis- 
cusses washing, laundering, and dry- 
cleaning. Both these matters are very 
well presented, and reveal a thorough 
knowledge of the subjects. For this 
the author ought to be complimented 
as well as for his choice of material 
from the great mass of details em- 
braced by these subjects, which is not 
at all an easy task 

The last chapter deals with the kind 
of complaints the retailer receives from 
his customers. These are analyzed in a 
very enlightening manner, which 
brings out that on the average, 40% of 
the complaints are justified on the 
ground of defective merchandise; 20% 
are due to either a wrong choice of 
materials for the purpose in view, or 
faulty workmanship in the finished 
article: and finally, that the remaining 
40% of complaints are due to lack of 
knowledge on the part of the customer 
in wearing, handling, washing, or dry- 
cleaning the fabric 


Out of all this arise the following 
principal conclusions 

1. That the retail merchant should, 
to insure correct purchases, either 
provide himself with an adequate- 
ly equipped laboratory, run by a 
competent man; or send the fab- 
rics out to an established labora- 
tory for test, or else make use of 
the laboratories of his trade asso- 
ciation where such exist. 

But this policy must be followed 
consistently, not only once in a while, 
when the buyer has a hunch “That the 
cloth does not feel quite right.” For 
unless he does maintain this policy at 
all times, how can the merchant guar- 
antee his wares to his customers in his 
advertisements or over the counter? 

2. Retail merchants should launch a 
comprehensive campaign to _ in- 
form the customers how to treat 
the garments purchased after they 
become soiled or otherwise need 
freshening up after some wear 
Some such work has been done by 
attaching to garments tags bear- 
ing the information, but these are 
usually thrown away along with 
the price tags, size tags, etc. The 
matter should be presented in a 
more forcible and impressive way, 
such as providing each sales per- 
son in the store with some attrac- 
tively composed leaflets, which he 
is instructed to hand personally to 
his customer after the purchase 
has been made, in this way build- 
ing up in the customer confidence 
in the store which shows enough 
interest in him to guide him in 
getting the utmost value out of 
his purchase. 

8. An indirect benefit to the retail 
merchant will develop from fol- 
lowing all this, because only those 
parties will continue to approach 
him with their goods who are con- 
vinced that they can meet his 
strict requirements. So, in time, 
misrepresented goods will not even 
come to his threshold in the sales- 
man's bag 

Altogether, books such as “Textiles 
on Test" should be encouraged, and 
read. Moreover, and by all means, the 
sound advice contained therein should 
be followed.—aAlfred Suter 
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the printed matter issued by manufacturer; 
Unless otherwise noted, any of the me 
listed may be secured free upon a; 3 
tion to the issuing firm. Manufacturers wh, 
have not yet sent in their printed 
are invited to do so. 





22 General Radio Experimenter. 
November, 1931, issue of this pu} 
tion features the article “A RB, 
Type Frequency Meter.” General | 
Co., 30 State St., Cambridge, A, M 

23 Micromax. A leaflet desc; 
the Micromax, an improved potent 
eter pyrometer, which brings mic 
eter sensitivity, self standardiz 
and rapid recording. Leeds & N 
rup Co., 4901 Stenton Ave., Phil 
phia, Pa. 

24 Carbon Dioxide Indicator. A 
leaflet entitled, “Dwight Carbon 
ide Indicator.” Dwight Mfg. Cx 
W. Washington Blvd., Chicago, | 

25 High Precision Tools. Catal 
No. 508, entitled “High Pre 
Linear and Circular Dividing Mac} 
for Laboratories and Works.” 0 
publications of the same company 
Catalogue No. 458, Sip-Gear Ts 
Apparatus; Catalogue No. 72, 
Micrometers, and Catalogue No 
Printing and Recording Chronogra 
R. r. Ferner Co., Investment B 
Washington, D. C. 

26 The Laboratory. Volume 4, N 
of this publication contains the fol] 
ing: Leonardo da Vinci; “The Pr 
Glasses for Those Who Blow G! 
ete. Fisher Scientific Co., 711 For 
St., Pittsburgh, Pa 

27 Light Measuring Instrument. 
cular A-1 illustrates Model 603 wl 
is a new light measuring instrum«: 


The Weston Electrical Instrur 
Corp., 591 Frelinghuysen Ave., N 
ark N. J 


ing a toy micro-telescope. Its ler 
over all, 32 inches. Power-10; obje 
1000 yards away appear as clos: 
100 yards; or a man so far away tl 
to the unaided eye he seems only 
inch high will appear 10 inches higt 
through the Micro-Telescope. Woller 
sak Optical Co., Rochester, N. Y 

29 Balancing Machine. A circular 
scribing ane illustrating globe 
namic balancing machine for 
and accurate dynamic balance 
Globe Tool & Engineering Co., Dayt 
Ohio 

30 Oscillographs. Circular GEA 
illustrating a new automatic oscill 
graph which records in less than or 
half cycle. General Electric Co., Scher 
ectady, N. Y. 

31 Photoelectric Relay. The essent 
elements of the Aminco photoelect 
relay described in a loose leaf circul 
are a photoelectric cell with housi: 
vacuum tube amplifier, sensitive rel 
lamp, and necessary connections, Am‘ 
ican Instrument Co., Inc., 774 Gir 
St., N. W., Washington, D. C. 

32 Are Lamp. A circular identified 
Boog 31 illustrates a vacuum iron 
lamp for spectroscopic work. P. J. K 
& Zonen, Delft, Holland. 

33 Gas Leak Detector. A small folder: 
containing a description of the R 
mas Leak Detector. The Refinery S 
ply Co., Tulsa, Okla. 
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New Explosion Proof A. C. 
Automatic Starter 
Cutler-Hammer, Inc. 


HIS new starter is of the air break 

type—all contacts are made and 

broken in the air—there is no oil 
tank. The heavy cast-iron, explosion 
proof, enclosure is designed to prevent 
any explosion which might occur within 
it from igniting the surrounding explo 
sive atmosphere. 








The construction of the starter proper 
consists of a standard 3 pole, magnetic 
contactor, with C-H thermal overload 
relays to protect the motor from burn 
out due to overloads. 

The enclosing case is of the “split” 
type, which, when opened, allows easy 
access to all parts of the starter. Extra 
wide and accurately machined flanges 
are provided between the cover and case. 

These starters are designed in 3 sizes, 
to take care of motors up to 30 HP, 220 
volts; and 50 HP, 440 or 550 volts. 


tee 


Pole-Changing Speed- 
Control Switch 
General Electric Company 


HESE switches are announced in 

two sizes, for larger and small squir 

rel-cage induction motors, for obtain- 
ing different speeds by changing the 
polar grouping of the stator coils. 

Unit construction is used, making a 
wide variety of internal connections pos 
sible. This construction also makes re- 
placement of individual contact assem- 
blies possible. By removing tie rod 
spacers and compound space washers, 
the movable contacts are accessible for 
replacement without dismantling the 
switch. 





In operation the speed point is selected 
by turning the knob handle to the de 
sired position. Depressing the knob com 
pletes the main circuits and then picks 
up the magnetic line switch through the 
momentary disc contacts. The holding 
interlock is then closed and the switch 
latched in this position. 

Pressing the “stop” button trips the 
holding interlock, dropping out the mag 
netic switch, and then opens the main 
contacts. Undervoltage protection is thus 
provided between speed points. Action is 
very rapid and _ positive. 


eee 


Vacuum Contact Toggle 
Switch 
Burgess Battery Company 


N this new toggle switch a vacuum 

contact element is mounted in a hold 

er held by brackets on the rear face 
of the switch plate. The throwing of the 
handle to the closed position serves to 
actuate the external glass stem of the 
vacuum contact, either making or break 
ing the circuit as desired. The vacuum 
contact is exceptionally sturdy, with a 
practically unlimited life. It is amply 
protected by the metal holder. There is 
no movement of body or leads, and no 
mechanical wear 

The vacuum contact element of the 
switch is rated at 8 amperes intermit 
tently or 6 amperes continuously, 220 
volts. The makes and breaks are clean, 
free from dangerous ares, and without 
corrosion. The contact resistance is ex 
traordinarily low. This switch is espe 
cially applicable in places where there is 
a fire or explosive hazard, or again in 
precise laboratory practice. 





Electro-Limit Comparator 
Pratt & Whitney Company 


ESIGNED as a means for fast and 
accurate “selective inspection” in 
production work, this new con 
parator is an adaptation of the con 
pany’s electrical gage. It comprises a 
cast-iron base carrying an anvil and a 
column supporting the measuring head, 
and has a capacity of 4 

Features of this comparator are: an 
adjustable backstop to facilitate gaging 
of cylindrical parts; a removable anvil 
which when reversed, forms a V-block;: 
and rigidity-insuring construction 
throughout. 

The electrical power unit plugs direct 
ly into a 110 V. 60 cycle line, and is only 
5”°x4"x8”" in size \ transformer con 
tained in this unit reduces the circuit to 
10 V., which is all that 


operate the gage head. A voltage regu 


require d to 


lator, also contained in the unit, reduces 
the inaccuracies of the gage caused by 
fluctuations in line voltage to about one 


millionth of an inch for each volt change, 


which is negligible 





The micro-ammeter mounted on the 


21," scale. The stand 


gaging head has a 
ird magnification of the circuit vill 
cause the needle to travel about 7/16 
for each 0.0001” variation in the sizes of 
the parts gaged Magnification can be 
increased or decreased as desired to sui 


speci il conditions 


The human element is eliminated wher 
this gage is used, because the yvagin 
pressure remains the same as the pre 
sure with which the gage is set initially 


Moreover the high magnification elim 
inates uncertainties and chances for ob 
servational errors. For this reason the 
serviceable even when used b 


gage is 


unskilled operators 


eee 


Phototube Relay 
Electrotec Engineering Corp. 


HREE models of this phototube re 
lay are announced for a-c., d-c., and 
battery operation. Features of thi 
type relay are that it may be installed 
by any inexperienced person; can be ad 
justed externally to operate on a change 
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of one tenth foot candle in illumination, 
or for impulse operating from a_ light 
Over-all dimensions of all three 
height 7”, 3” diam. 





source 


models are: 


oo 


Clip-on Ammeter 


Ferranti, Inc. 


HIS clip-on ammeter is a combined 
hinged core current transformer and 
2'.," double range milliammeter cali 


brated to read directly in amperes. 
The core of the instrument is of the 
laminated self-aligning type and is in 
sulated from the handle for 16,000 volts 
The handle of the meter is the trigger 
type and is such that the instrument 
may be operated with one hand and 
readily clipped over a conductor or bus 


bar up tea 2” in diameter 





The instrument itself has a 21%”, 110 


having two ranges, 
namely, 0-100 and 0-500 amperes. The 
wcuracy of the meter is within 4% to 
3% and readings as low as 10 amperes 
can quite easily be obtained. 

The overall dimensions of the instru 
ment are 1114,"x31,"x4", and it comes in 
a solid leather carrying case equipped 
not only with a carrying handle, but also 
a shoulder strap 


open face scale, 


oe 


Vibroscope for Textile 
Finishing Plants 
Electrocon Corporation 


N A frame 
treating light open weave mate 
riai, it is essential to keep the 
weft threads perfectly parallel with the 
warp threads, but it is very difficult and 
straining to the operator's eyes to follow 


tentering which is 


the weave of the material as it runs 
through the machine at 30 yards per 
minute. 

contains 3 neon 


tubes and is faced with a sheet of opaque 


\ reflector which 


glass to diffuse the light, is placed be 
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hind the cloth, and the speed of flashing 
of the neon tubes is synchronized with 
the speed of the cloth. This makes the 
cloth appear perfectly stationary, and it 
is a very simple matter for the operator 
to make the necessary adjustments to 
relation between 
the weft and warp threads 


maintain the correct 





Referring to the photograph the unit 
in the foreground contains an accurately 
governed motor which regulates the fre 
quency of the light flashes, together with 
the transformers and other necessary 
ipparatus. The speed of the motor is 
regulated by turning the knob which 
projects from the front of this unit. This 
unit is located at any convenient point 
on the machine, and operates directly 
from the light circuit, no batteries being 


necessary 


ooe 


Torsiometer 
Coats Machine Tool Co., Inc. 


HIS MACHINE is designed for tor 
sion testing of torsion and _ spiral 
springs. It consists of a bed with 
raised head-stock support for the scale 
and V-guides for the tailstock, with an 
automatic stop locating the testing posi 
tion. The spring is mounted on its arbor 
and, with tailstock withdrawn, is placed 
into the machine. The tailstock is then 
moved back along the V-guides up to 
the automatic stop and locked in this 
position by the hand clamp shown. 
The drive itself is built into a tube, 
slideably mounted within the tailstock 
and held by means of a clamping screw. 
On the outer end of this tube a disc is 
provided, graduated in degrees, as also a 
counter for 25 revolutions, a driving 








crank and knurled collar for locki 
drive-shaft under load. The work 
are equipped with a taper and 
tached to the inner end of the tu 
means of a chuck. 


Phe 


The scale carries on its inner « 


flange with dog, which latter cor H! 
with the spring, and on its outer ¢ fo 


weigher beam suitable for both rig! 





left-hand “moments of torsion.” A vi 
hand “moment torsion” would fin: long 
weigher beam located in front, as s lowing 
in the cut. The scale is designed 
normal max. load of 6 kg. (about 
lbs.) using standard kilogram or p 
weights. The beam has an effective |: 
of 10 em. (about 4”) resulting in a 
ment of torsion” of 60 kg.-cm. (ap) 
52 in.-lbs.) On special request, the 
may be equipped with weiglits up 
max. “moment of torsion” of 100 kg 
(About 87 in.-lbs.) 
oe 
Color Matcher 
Westinghouse Elec. & Mfg. Co. Pree 
EARING completion of deve short 
ment is this self-contained, in su 
able, photo-electric color mat is co 
which operates from regular 110 equit 
power supply. the 
cony: 
checl 
scale 
erun 
the | 
This 
weilg 
levi 
proe 
this 
wor! 
lo compare two samples of color, on¢ 
of them is put into a deep slot which 
commodates a slab of material up 
half an inch thick. Then the indicati 
meter is adjusted to zero by a little di 
the second sample is put into the 
and the meter reads “darker” or “lig! 
er.” A three position handle gives a cot 
parison based on three colors of light 
red, green, and blue. Samples whi 
match under all three will be found 
match under any light whatever. 
( 
be: 
Ra 
lig 
lar 
th 
sic 
wl 
the 
ri 
rie 
se 
« be 
< ¢ ur 
Ve 





Photo-Electric Conveyor 
Scale 
Burgess Battery Co. 


HIS new photo-electric apparatus 
for measuring and recording the 
weight of bulky material as it passes 
along on a conveyor works in the fol- 


lowing manner: 


u 


| 


eens Tn = 
{ iaamicectisieetoiniti Tt _F | ven 
ae ss 


length to the distance traveled by the 
scale beam from zero to full load. Each 
succeeding slot is shortened an equal 
amount at the bottom, so that a line 
drawn from the bottom of slot 1 around 
the cylinder to the bottom of slot 382 
would form a true helix, touching the 
bottoms of all slots. 

The bridge or cell is mounted in a 
housing provided with a window direct 








At the point where the continuous 
stream of material is to be weighed, a 
short section of belt is installed, mounted 
in such manner that its varying weight 
is communicated to the weight checking 
equipment placed directly above. With 
the varying weight of the load on the 
conveyor belt, the beam of the weight 
checking mechanism is actuated. The 
scale load at one end causes the ful 
crumed beam to swing over the scale of 
the load indicator at the far or free end. 
This of course indicates the instantaneous 
weight, but there is still need for some 
device to keep tally of the continuous 


r 


procession of varying weights. It is at 
this point that the electric eye gets to 


work. 


LINK CONNECTING 
WITH LOAD 








HOUSING OF 
BURGESS 

RADIOVISOR 
BRIDGE 





RECTIFIER 


TRANSFORMER AMPLIFYING 


TUBES 





Close to the free end of the swinging 
beam is mounted a cross arm carrying a 
Radiovisor bridge or simplified form of 
light-sensitive cell, and a light source 
lamp. These members are so mounted 
that one is outside while the other is in- 
side a revolving light-chopper cylinder 
which is driven in step with the speed of 
the belt. The light-chopper cylinder de 
rives its name from the fact that it car- 
ries 32 parallel longitudinal slots which 
serve to interrupt the passage of the 
beam of light between light source 
and bridge. However, the slots are of 
varying lengths. The first is equal in 


CHOPPER CYLINDER 
CONTAINING LIGHT 
SOURCE 


FLASHER LAMP 
FOR CHECKING 
ACCURACY 





ly opposite the sensitive plate. The con- 
densing lens of the light source is ad 
justed to concentrate an intense beam of 
light through the window and on to the 
light-sensitive plate. However, the wall 
of the rotating chopper cylinder comes 
between, allowing the light beam to pass 
only when a slot is in line. Each admis 
sion of light reaching the bridge sets up 
an electrical impulse, which impulse in 
turn drives the mechanism of the in 
tegrator that keeps tally, as well as the 
time chart recorder. 

With no load on the belt the free end 
of the beam is down, with the focused 
point of light just below the bottom of 
slot 1 of the chopper cylinder. Hence no 


impulses result since no light reaches the 


G 
CHANGE 


BURGESS VACUUM 
CONTACT RELAY 





bridge. However, as load is placed on the 
belt the beam swings upward propor 
tionately, bringing the focused point of 
light higher and higher on the chopper 
more and slots 


cylinder, so that more 


admit light and cause a corresponding 
number of impulses to actuate the elec 
trical integrator. The number of impulses 
are always proportional to the load, from 
zero to the capacity at which the scale 
is calibrated. At full load there are 32 
contacts per revolution of the chopper 
cylinder. With 350 contacts per minute 
and a belt speed of 350 feet per minute, 
an impulse is obtained for each foot of 





























































belt, which is representative of a certain 
umount of material passing over the 
scale. 

Balancing the seale is a simple opera 
tion. A test weight is provided whicl 


represents exactly half load when hun 





on the beam. A switch serves 


fo cut out 
the integrator and throw in a small lamp 
A change 


slows up the 


which flashes at each impulse 


gear is provided, which 


revolutions of the choppe r evlinde r 
With 


hould 


counted 
belt, there 


be 16 flashes for each complete evele if 


that the flashes may be 


no load on the moving 


the machine is properly balanced. If out 
of balance, the seale is balanced with a 
balance ball as required, until 16 flash 
are obtained per revolution. The test 
weight is then removed 
The bridge, light source and choppet 
cylinder serve to produce the necessary 
which are amplified 


electrical impulses 


by means of a two-stage amplifier. The 
amplifier output operates a relay capable 
of handling all the current required for 
the operation of one or more integrators 
or counters, which may be located at am 
distance from the scale. A rectifier con 


verts stepped down a.c. into low voltage 
d.c., for the operation of the integrator 


accordance with the 


and seale chart, ir 
makes and breaks of the vacuum con 
tact relay. The integrator is simply an 


electro-magnetic counter with a number 


of units to represent the grand total of 
integrated weights 
oe 


Motor Operated 
Controller 


Automatic Temperature Control Co. 


RECENT development in auto 
matic valve controllers is a multi 

position motor operated control 
ler, known as Type 303 
connect this controller to the actuating 


The user ean 


instrument so as to obtain either tw or 
three position operation depending upor 


When wired for 
position operation either three or four 


results desired three 
valve positions can he obt Lined by i itt 
ple mechanical adjustment of the limit 
switch. 

The Controller is 
and two fuel oil valves—de 


mounted with one air 
irable prac 
tice where fuel oil burners on both side 
of a wide hearth furnace are to be han 
dled with one controller, for with two 
fuel valves the supply can be adjusted 
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individually to both sets of burners, thus 
insuring equal fuel distribution to both 
ides of the furnace. 

Printed matter on Type 303 Controller 
lists several types of furnaces where the 
high and low valve settings are necessar 
ily wide apart in order to handle on con 
tinuous type furnaces, both maximum 
load and standby conditions or on batch 
type furnaces, for quickly heating up 
and for holding conditions. With the abil 
ity to adjust its valves to one or two 
intermediate positions, this new con 
troller can hold continuous type furnaces 
under very close temperature regulation 
und do it entirely automatically. To ob- 
tain like results with a controller not 
designed to select intermediate valve 
position, it would be necessary to resort 
to semi-automatic control. 


oo 


Boiler Water Level 
Recorders 
Bailey Meter Co. 


O MEET the present trend of boiler 

design toward smaller water storage 

space, higher ratings, and higher 
pressures, this new line of boiler drum 
water level recorders and indicators was 
developed. These devices give operators 
a complete picture of the rate of change 
of water level and show the true level 
throughout the full range of the drum, 
which is not possible with the gage glass. 
Records of water level are also of great 
value in preventing or determining the 
causes of boiler failures. 

This water level recorder operates on 
the difference in level obtained by mak 
ing two connections to the water column 
or boiler drum; one connection being 
made to the water space, and the other 
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to the steam space where a constant 
water head is maintained in the connec 
tion by means of a steam condensing 
radiator and a reservoir. The variable 
head or water space connection is ap 
plied over a mercury sealed bell and the 
constant head connection is applied to 
the inside of this bell. As the boiler 
water level rises or falls, the mercury 
sealed bell falls or rises and this motion 
is transmitted to the recording pen by a 
forked lever and a spindle which turns 
in pressure-tight bearings. A reversing 
linkage is employed between the spindle 
and recording pen so that the pen moves 
upward as the water in the boiler drum 
rises and moves downward as the water 
level drops. 

The water level recorder may be in 
corporated with a feed water flow meter 
to record the two related factors on one 
chart for easy comparison. Remote indi 
cators or recorders operating from the 
main recorder can be placed at other 
points, if desired. A large variety of 
types and combinations are available in 
ll pressures standards up to S600 Ibs. 
in. 2. 


oo 


Meg Ground Tester 
James G. Biddle Company 


HIS new ground tester is an adap- 

tation of the existing ‘“Megger” 

ground tester, to meet the need for 
a small, light-weight, direct-reading 
ground-resistance measurer. Ground re 
sistance is measured with alternating 
current generated by a_ self-contained 
generator. Readings are obtaihed on a 
direct-current ohmmeter by using a re 
versing commutator on the generator 
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shaft to make the current unidirecti 
through the meter. 

Features of the instrument are: | 
weight, small size, and a scale expar 
at the low ohmage end, to facili 


reading of low resistances. 


o9¢ 


Improved Pantographer 
Gaertner Scientific Corp. 


HE essential part of the instrum: 

consists of four rigid arms joint 

in the form of a parallelogram uy 
a principle similar to that of the reduc 
ing pantograph. Three of the arms ha 
graduated scales with verniers which pe: 
mit setting for the various ratios of 
duction required. 

The compensating device is controll: 
by two auxiliary pantograph arms, whic! 
are so proportioned and placed on the 
main pantograph as to form a seconda1 
pantograph with a fixed reducing rati: 
This secondary pantograph is connected 
with the copy board by means of 
graduated compensating bar and a con 
necting rod. This compensating devic 
can be set to restore automatically the 
correct dimensions of a distorted ma 
or chart. The amount of movement the 
compensating bar transmits to the copy 
board through the connecting rod is cor 
trolled by an adjustable pivot point 
fastened to the compensating bar. The 
pivot point is free to move longitudinal 
ly between rails which are rigidly hel 
in place so as to prevent any later 
movement of the pivot point to the right 
or left. The copy board is mounted or 
ball-bearing rollers so as to permit an) 
right or left movement transmitted 
it through the compensating device 
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Spectrogram Measuring 
Comparator 
Gaertner Scientific Corp. 


HIS -comparator is especially de 

signed for measuring spectrograms 

but may also be used very conveni 
ently for comparing scales and measur 
ing linear differences on any objects 
which can be placed on the stage. 

The outstanding features of this in 
strument are great compactness, greatest 
wecuracy of the micrometer lead screw, 
full protection of all delicate parts, meas 
uring microscope of variable power and 
with improved focusing motion, and large 
stage capacity. 

In regard to the absolute measure- 
ments, provision is made in the compar 
ator for correcting the total length of 
the screw by giving the nut an inde 
pendent rotation backwards or forwards. 
\ bar is placed in line with the lead 
screw which controls the rotation of the 
nut and, if placed accurately parallel 
with the lead screw, will guide the nut 
without rotation. If after a test the screw 
proves to be long or short, the bar is 
inclined accordingly and an independent 
rotation given to the nut, which takes 
care of the adjustment for total length. 
The total length of the comparator is 
adjusted at a temperature of 2214° C. 
and usually made accurate to within .001] 
mm., but as the absolute length of meas- 
urement is not essential in spectro- 
graphic work, the total length may vary 
as much as .006 mm. 

Each individual comparator is accom- 
panied by a certificate guaranteeing its 
accuracy and specifying the absolute 
total length at the given temperature. 

The screw carries a graduated drum 
for making readings direct in 0.001 mm. 
The microscope is mounted on a station- 
ary arm firmly attached to the rear of 
the bed plate of the comparator. 

The lead screw has a large diameter 
(17 mm.) and a pitch of 1 mm. It is 
accurately corrected to eliminate peri- 
odie and progressive errors. 

The micrometer drum is 135 mm. in 
diameter and is accurately divided into 
1000 parts. The lines and figures are 
white on black. An adjustable magnifier 
enhances the facility of reading from a 
convenient distance. 

The screw also carries a bakelite disc 
90 mm. in diameter and a hard rubber 
handle. The handle is convenient for 
rapid rotation of the screw and the large 




















dise permits very delicate settings. The 
bakelite conduction of heat 


from the hand to the screw to bring 


prey ents 


about consequent errors. The full revo- 
lutions of the screw are read on a milli- 
meter scale attached to the body of the 
instrument. If desired, a second drum, 
coaxial and adjacent to the micrometer 
head, and read by the same magnifying 
glass, can be supplied for reading the 
full revolutions of the screw. This ar- 
rangement is more convenient than read- 
ing the millimeter scale, and gives less 
strain to the eye. 

Two objectives of 32 mm. and 36 mm., 
and two eyepieces of 25 mm. and 50 mm 
equivalent focal length are supplied with 
each instrument. By interchanging the 
objectives and the eyepieces, and making 
use of the various tube lengths. magnifi 
cations between 5 and 35 diameters can 
be obtained. A table is supplied giving 
all possible magnifications, using the dif 
ferent optical parts at different tube 
lengths. 

A swivel holder which contains a mir 
ror and a white diffusing surface permits 
the use of either for illumination of 
transparent objects from below. It is 
located in the base of the instrument in 
line with the microscope, and receives 
light from any suitable external source 
behind the comparator. 

A weight attached to a cord which 
passes over a small pulley maintains the 
carriage always in contact with the nut, 
and keeps the screw against the end 
thrust. 

The comparator is supported on three 
points, two in the front and one in the 
rear, Which make the support stable on 
any surface. 

The guides, the screw and nut, and 
the micrometer head are carefully and 
neatly shielded from dust and injury by 
heavy steel shields. 

The stage is fitted with four clips for 
holding the plate in position, and will 
accommodate plates up to 4” wide. The 
plate can extend without limit toward 
either end. Because of the additional 
slide parallel to the carriage, repeating 
measurements can be made over 160 mm. 
on an opaque object without moving it 
on the stage. The extra slide is especially 
convenient for aligning work with re- 
spect to the motion of the carriage. 

Special requirements regarding mag 
nifications or accommodation of special 
objects can often be met at slight addi 
tional cost. 


oo 


Carrier-Current Load- 
Control 


General Electric Company 


ANY advantages of controlling 
the loads on a power network di 
rectly from the power distribut 
ing station are made economically avail 
able by this new carrier-current control 
“Carrier-current control” means using 
the power line itself for control trans 
mission, by using a “carrier-current” 
superposed on the line—a current which 





is not interfered with by the power cur 
rent because widely different from it in 


Therefore, by manipulating 


Trequency 
the carrier current, one can operate fron 
the power station and without separate 
control wiring, any number of control 
for any number of loads, for utilizing off 
peak power, maintaining operating sched 
ules, ete. The workings of the system are 
in detail as follows: 

At the distribution substation a motor 
alternator feeds carrier current of 480 
or 720 cycles into the primary feeders 
Lhis superimposed control energy travels 
along the feeders and is then stepped 
down to the 115 volt secondary circuit 
by the distribution transformers in « 
sentially the same manner as the 60 cycle 
power voltage \t desired points ilong 
the 115 volt secondary circuits, tuned re 
lays respond directly to the 480/720 cycle 
carrier current. On a carrier impulse ot 
ipproximately 10 seconds, the load con 
tactors controlled by these tuned relay 
close the load circuit, and open them on 
an impulse of approximately 85 seconds 
effected 
pressing an on-and-off push-button at 


When it i 


desired to open or close a g roup of load 


Operation can be imply by 


the distribution substation 
the proper button is pressed, causing the 


\fter sufficient 


time has elapsed to assure normal speed 


motor-alternator to start 


of the motor, the high-frequency voltage 
is impressed upon the feeder circuits for 
the proper time interval, after which the 
equipment automaticaily shuts down 
This system of control can be applied 
to practically any distribution network, 
whether of underground or overhead 
construction, or a combination of bot} 
For average substation areas, the output 
requirements of the transmitter equip 
The tran 


mitter and the control equipment can be 


ment range from 1 to 25 kva 
arranged to energize suCcCE ively each 


phase of the substation feeder bus or, in 
the case of primary street-light control, 
all controllers can be placed on the sami 
phase of the 115-volt secondaries and 


thus permit a simplification of the trat 


mitter control apparatu 

The transmitter equipment of this me 
carrier-current control consists of a two 
speed motor-alternator of 180/72 
cycles output, a master control panel and 
contactor ~ inel, a high freque ney output 
transformer, tuning inductance, and cou 
pling capacitor ow capacity breaker 
or contactors are used to connect the 
transmitter uccessively to th three 
pha es of the feeder bus, to a. single 
feeder, or simultaneously to | three 

ones re 

ae ae 

ae pe 

Bei) ye 
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phases, depending on the specific ar 


rangement of the transmitter equipment. 

There is one design of controller for 
street-light control and another for the 
control of domestic off-peak loads. Both 
respond to the same “on” and “off” tim 
ing impulses, so the same transmitter 
can be used to actuate both types How 
ever, in order to maintain independent 
time schedules, each type is designed to 
operate at a different frequency from 
the other. A frequency of 480 cycles is 
usually employed for streetlight control, 
ind 720 cycles for domestic off-peak 
load control. The load-contact mechanism 
of the street-light controller can be modi 
fied to accommodate an _ all-night-mid 
night lighting schedule on the same con 
trol frequency without in any way re 
stricting the use, at the same time, of the 
same transmitter for domestic off-peak 


oad control ilso 
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Gas Flow Regulators 
Linde Air Products Company 


HESE new regulators are improved 
forms of regulators produced for de- 
livering to the welding blowpipe tip, 
or cutting blowpipe, at uniform pressure, 
the required volumes of oxygen and 
acetvlene essential for maintaining a 
neutral flame. 
One of the outstanding design fea 
tures of the new regulators is an accu 
rate self-aligning valve of the nozzle and 
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yoke type, insuring sensitive action and 
freedom from leakage. Simplicity of con 
struction also eliminates any need of dis 
turbing the diaphragm, bonnet, pressure 
adjusting screw, or pressure adjusting 
spring when replacing a worn valve seat. 
Access to the interior of the regulator is 
gained by merely removing a plug in the 
rear of the body. A rupturing disc safe 
ty release on the oxygen regulator pro 
vides protection to the diaphragm 
should an abnormal pressure occur. Al- 
though seldom if ever necessary, the op- 
eration of replacing the diaphragm is 
quite simple. The cap bolts are merely 
removed and the diaphragm and yoke 
lifted out, no special tools being re 
quired. 

Gauges for these new regulators are 
heavy and well made in order to with- 
stand the incidental rough usage of field 
work. The working pressure gages are 2 
in. and the cylinder pressure gauges 2! 
in. in diameter. 

In accordance with the standard color 
specification for oxy-acetylene equip 
ment, oxygen regulators are painted 


ereen, and acetylene regulators red. 


cae 


Foot-Operated Snap 
Switch 


General Electric Company 


NTENDED for rough-duty installa 
tions, and provided with a weather 
proof cast-iron enclosing case, this new 
switch is rugged enough to be used in 
steel mill applications. The switch can be 





foot-operated, and mounted in any posi 
tion. It has a positive snap action in 
either direction. All bearings are made 
of an oil-less bearing material, conse- 
quently no lubrication is needed after in 
stallation 


eee 


Protective Distance Relay 
Westinghouse Elec. & Mfg. Co. 


N ORDER to provide, for power net 

works, a protective relay the operation 

of which depends on the distance of 
the fault, this new relay was developed. 
It is intended for application on the 
shorter line sections where the arc resis 
tance may reach a value comparable to 
the line impedance. 

The principle employed in this relay is 
particularly valuable in that it imparts 
i wide flexibility to the distance meas 
uring characteristic. It can be applied to 
iny or all of the three elements and 
allows the relay to operate on any sort 
of characteristic which experience ma\ 


indicate is desirable. 











Essential features of the relay 
following: , 

1. A pure impedance distance ele: 
which protects 80% of the line and \ 
is capable of extremely high speed. ‘I 
element operates before the are 
tance has a chance to assume a 
large enough to materially affect 
tion of the impedance element 

2. A timed distance element to pro 
the remaining portion of the line. ‘| 
element has a composite impedance ri 
tance characteristic which renders it 
stantially independent of fault resist 
without requiring the complication 
lock-out device. 

3. A timed back-up impedance elet 
which can be set for a distance 
enough to swamp the effect of fault 


sistance 


eee 


Small Shop and Laboratory 
Lathe 
South Bend Lathe Works 


HIS equipment unit is a_ preci 

lathe said by the manufacturers t 

capable of performing the most 
curate work. Available in counters! 
and individual motor drive, the lat! 
built with a back-geared headstock 
3 step cone providing 6 changes of s} 
dle speeds—3 direct for light machir 
at high speeds and 3. back-geared 
heavier work and slow speeds 
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Bed lengths supplied are 24”, 30”, 36° 


and 42”. All types of turning, facing, 
boring, drilling, etc., may be done with 
this lathe and attachments are available 
for special work, if desired. Motor driven 
lathes are equipped with 1800 R.P.M 
motor, belts, ete., and come ready to run 
as soon as connected with an electric 


lamp socket. 


oo 


Control Unit for 
Refrigerators 


General Electric Co. 


HIS new control unit is designed for 
controlling the compressor motor on 
alternating-current domestic electric 


refrigerators. 


WHEN RED TURN To 
OF F THEN TO ON 





It incorporates an “on off” switch, the 
“off” position being used for defrosting; 
a thermal overload device to protect the 
sustained overloads; a 
resetting the relay; 


motor against 
knob for manually 
and an adjusting knob for varying the 
temperature in the food chamber: as well 





is a flexible metallic bellows and tube, 
the end of which is to be mounted on the 
evaporator or coil. The unit is designed 


for convenient mounting either on a 
standard or on the evaporator plate in- 
side the refrigerator. It may also be flush 


mounted on the outside of the cabinet. 


Pendulum Balance Scales 
Hamblin Accurate Weigher Co. 


HIS NEW type of scale indicates 
weights by the amount they deflect 
a vertical pendulum. Only one mov 
ing element is used—the vertical pendu 
lum, which is balanced on knife-edges 
All springs are thereby eliminated. Ad 


vantage claimed over beam-scales are: 











freedom from friction in the bearings 
insuring accuracy; quick coming to rest 
of pendulum without aid of dashpots:; 
increased speed and _ visibility becauss 
reading is taken at whatever point pen 
dulum pointer is deflected to, in contrast 
to waiting for beam to come to exact 
balance. A wide range of sensitivitic 
stock 


and capacities are available in 


units, or units built to specification 


one 


High Range Manometer 
The Meriam Co. 


HE PURPOSE of this instrument 

is to supply a light, portable instru 

ment for checking the accuracy of 
recording flow meters. 

This instrument has a_ steel frame, 
stainless steel gland packers, plate gla 
cover, and is tested to one thousand 
pounds hydraulic pressure 

Mercury, water, or Meriam No. 3 
Fluid, having a specific gravity of 2.97, 
may be used. With the No. 3 Fluid thi 
Manometer will read one hundred inche 
of water. The standard scale is thirty 
five inches long, the right side is grad 
uated inches and tenths, and the left side 
zero to one hundred inches and tenths of 
water using Meriam No. 3 Fluid 

This instrument can be used as an in 
dicating flow meter and company will 
supply at a small additional charge the 
orifice plate, orifice flanges, special scales 
reading direct in gallons, cubic feet, 
pounds or any commercial units of meas 
urement, liquid return well, control and 








bypas valves. In thi ( e i 1 
be necessary for the user ft ri { 
pre wre connection trom tive 


plate to the high and lo pre ure 
of the instrument 


The standard instrument is 42 i 


high, 6 inches deep, 1 inche icle 

weighs approximately 2 pou ad > 

cial instruments of any length 

higher re sures can bye upp wc 
oe 


New Hygrostat 
Barber-Colman Company 


IIIS hvgrostat is designed to ee 
the demand for an inexpensive, we 


constructed instrument for 


ling humidifying apparatus by electri 
means I is essen 
tially in tomate 
two Vay swit h 
Te rated by change 


I 
in the length 

vood evlinder a it 
reacts to change in 
itmospheric moisture 
content The hy pra 
tat not only tu 
ites controlled mech 
inisms on a variation 
of less than 4 in 
relative humidity 
but indicates the ex 
isting humidity bi 
means of t pointer 
mounted 


ina SC ALLE 


in the instrument 





The hvgrostat i 
mounted upon an in 
sulating base of phenolic resin, an 
tected by a moulded cover of tl 
material All metal 


part ( 


proofed 
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New Telescope 
Bausch & Lomb Optical Company 


OUR EYEPIECES are provided 

with this new telescope giving magni 

fications of 12, 19, 25 and 35 powers, 
respectively. This wide range of magni 
fying power makes the instrument usabk 
at distances ranging from 40 feet up 
warcs. Ample power is provided for the 
observation of the more interesting celes 
tial bodies. 





The telescope is provided with a leath 
er carrying case and shoulder strap, and 
inay be carried as easily as a camera or 
binoculars, the weight of the instrument 
and case being only three pounds. 

Two tripods are available, a small all 
metal stand which is designated as the 
table model, and a collapsible wooden 
tripod, or floor model, the use of which 
brings the instrument to normal eye 
level when the observer is 


eee 


standing 


Connecting Rod Testing 
Auto-Gage 


Toledo Precision Devices, Inc. 


HE DEVICE consists of 2 separate 
machines. One of them performs the 
initial weighing of the connecting 
rod. Formerly, each end of the connect 
ing rod had to be weighed separately. 
With this new device, both ends of the 
connecting rod are attached, at the same 
time, to two instruments mounted side 
by side, as shown in the first illustration. 
he two charts then register simultane 


ously the amount of overweight in each 





INSTRUMENTS 
Page 60 — Vol.5 





end of the rod. Hence, the waste of time 


which existed when each end of the con 
necting rod was weighed separately, is 
eliminated. 

\fter the amount of overweight has 
been ascertained, the operator sets the 
dials of the machine, pictured in the sec 
ond illustration, to coincide with the fig- 
ures on the charts. This second machine 
consists of 2 instruments with receiving 
pans. An automatic cut-off device is con 
nected with a shaving machine placed 
next to it. The connecting rod is placed 


in the shaving machine and pared to the 


point the 
tutomatic cut-off stops the operation. 


proper diameter, at which 


Loss of time resulting from shaving each 
end of the connecting rod separately is 


thus eliminated. 


ooo 
Constant Wattage Voltage 
Regulator 
Ward Leonard Electric Co. 


ARIATIONS in the voltage ap 

plied to photo-cell exciter lamps 

result in a change of light inten- 
sities and inaccuracies of the devices op 
erated by the photo-cell. 





Combined in this unit are a voltage 
transformer and regulator reducing the 
alternating current line voltage to that 
required by the exciter lamp, and main 
taining the exciter lamp voltage constant 
regardless of instantaneous fluctuations 
in line voltage. The greater the line volt 
age fluctuation and the closer the regu 
lation required, the larger is the size of 
the regulator for a given load. 

The design of the regulator is such as 
to compensate for commercial manufac 
turing variations in lamps of the same 
nominal rating and to correct for the in 
crease in lamp resistance with aging. If 
a lamp filament is low in resistance, the 
regulator supplies reduced voltage. If a 
lamp filament is high in resistance, or if 
it has increased in resistance due to 
aging, the regulator supplies increased 
voltage. Thus, lamps are run at constant 
wattage, assuring a constant intensity of 
light with the resultant accuracy and 
precision of operation of the photo-cell 
device. 


High Speed X-Ray 
Machine 


Westinghouse X-Ray Company 
N X-RAY snapshot in less 


1/1000th of a second is made 

sible by this new machine, v 
uses a 3-element Westinghouse X-ray t 
This enables physicians to see clearly 
positive diagnosis, the inside of a hu 
body, which up to this time was im} 
sible because blurred by the motior 





the patient’s muscles. There are undoubt 
edly industrial applications where thi 
high-speed feature is of similar value, 
but these were not mentioned. An inte: 
esting feature of this new apparatus i 
that it can be operated from an ordinary 
house lighting circuit. 


ry 


Constant Speed Universal 
Motor with Electric 
Governor 
Bodine Electric Company 


CCURACY approaching clock tim« 
and rapid acceleration are features 
of this new line of series motor 

with improved electric governors. Th 
new governor used is the same reliab| 
one as is used in talking motion picture 
equipment, electric pyrometer contro 
drives, ete. 

In the design of these motors, the ele 
trical constants of the governor are care 
fully calculated to meet the requirement: 


of the duty cycle and operating cycle of 
the load. 

These motors are available in tw 
forms: one with speed adjustable whil« 
running, the other adjustable at stand 
still only. 
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INSTRUMENTS 
ABSTRACTS 


> Abstracts on instruments and devices for measurement, 
a inspection and control. 





INSTRU- 
of 


in 
subjects 


incorporated 


INSTRUMENTS ABSTRACTS, 
review on the 


MENTS, is the most complete 
measurement and control. 

Abstractors cover over 500 domestic and foreign publica- 
tions. 

Upon receipt of the abstracts they are checked against 
permanent files to avoid duplication and after being rewrit- 
ten to conform to our style they are classified. 

" Oftentimes an abstract can fit under two or even more 
| sections. In that case we decide who will be most interested 
in the article, and include it under that fleld of reader in- 
terest. It is our aim to so arrange the abstracts that a per- 
son interested, for example, in viscosity, will keep in touch 
with all the important articles in his fleld if he reads only 














section 2.10. For instance, an article on “Vacuum Tube 
Means of Measuring Viscosity” appears under 2.10—under 
3 “Measurement and Control of Physical Properties—viscos- 
G ity,” although it would also fit under section (5.4)—‘Elec- 


‘| tronic Devices and their Applications.” 
An improvement we hope to make in the Abstracts Section 
in the near future is the cross-indexing of articles which fit 


under several sections. We suggest glancing through the 
& whole Abstract Section. This takes but a short time, and 
Bi: the time so taken will be found very profitably spent. 
S| The classification number at the end of each abstract will 


be of assistance in mounting them on file cards 
Negative print photostats of the original articles abstract- 


ed can be obtained at 35 cents per page plus 10 cents for 
mailing. The remittance should accompany the order 
CLASSIFICATIONS 
(By Fields of Reader Interest) 
MEASUREMENT TECHNOLOGY (1) 

This section includes all matters concerning the art and 
science of measurement as follows: 
Measurement Theory (1.1) 

Under this heading will be included: definitions, precision 


of measurements, of units, and dimensional 
analysis. 

of Measurement Practice (1.2) 

Fes Covers Calibration and Standardization. 

Calculation (1.3) 

ei This does not include computation for instrument design, 


but covers calculations as a mode of measurement. 


systems 





MEASUREMENT and CONTROL (2) 

This section is devoted to those general measurement 
practices and control applications that are not confined to 
any one industry or branch of engineering. Thus tempera- 
ture measurement and control, being of as much importance 
in chemical as in metallurgical processes, is a general field 
of interest to all industries and all branches of engineering. 
Length, Angle, and Area, Including Surveying (2.01) 

Time, Speed, and Acceleration (2.02) 
Weight, Density, and Specific Gravity (2.03) 
Pressure and Vacuum (2.04) 

Flow and Volume (2.05) 

Temperature (2.06) 

Heat and Combustion (2.07) 

Humidity and Moisture (2.08) 

Power, Work, and Output (2.09) 

Physical Properties, (Viscosity, hardness, 

ticity, surface tension, etc.) (2.10) 


elasticity, plas- 


TESTING and INSPECTION (3) 

Physical Testing and Inspection (including strength tests, 
bending, magnetic analysis, X-ray inspection, and other 
engine :ring test or inspection methods.) (3.1) 

Production Testing and Inspection (This includes methods 
of testing and inspection for setting up production stand- 
ards, grading, gaging, maintaining quality, etc.) (3.2) 

Maintenance Testing and Inspection (Included here will be 
matters concerning standards and methods for con- 
trolling performance or service of equipment. Example— 
The problem of controlling long phone lines to give 
quality sound transmission would be included here.) (3.3) 


ELECTRICITY and MAGNETISM (4) 

Electrical Properties, Tests, Measurements, and Measuring 
Instruments (4.1) 

Electrical Measuring Devices and Applications (4.2) 

Magnetic Measurements (4.3) 

Magnetic Properties Materials, and their Applications (4.4) 


ELECTRONICS and RADIO (5) 

Radio Measurements (5.1) 

Applications of Radio to Measurement and Control (5.2) 

Photo-electric Measurements, Devices and Applications (in- 
cluding television) (5.3) 

Electronic Measurements, Tubes, Devices, and their Appli- 
eations (Under this heading would be included thermionic 
tubes, grid-glow tubes, thyratrons, neon discharge tubes, 
cathode-ray tubes, etc.) (5.4) 


ACOUSTICS and VIBRATIONS (6) 
Sound, Vibration, Phenomena and Measurements (6.1) 
Sound and Vibration Devices or Applications (6.2) 




















































The New Size 


Ellison Pointer Draft Gage 


$40.00 $60.00 


2-pointer 3-pointer 

6 and 7” 5,6 and 7 
Scales Scales 
5 to 4” J5to4 
Range Range 


Sealed to 5” Sealed to 5” 


With cocks 
and oil 


With cocks 


and oil 





Y far the best draft gage value ever produced is 

this new size line of dial type gages. They are of 
excellent construction and finish with powerful gasome- 
ter bell movements on knife edge bearings, repeating 
precisely and accurately at all points of the scale. 


The 2-pointer is ideal for furnace and uptake drafts or 
for pit pressure and furnace. With .5” range for fur- 
nace, pointer multiplies 12 times. The 3-pointer is for 
pit pressure, furnace and uptake drafts. 


ELLISON DRAFT GAGE COMPANY 


214 WEST KINZIE STREET CHICAGO 














The 
EPPLEY STANDARD CELL 


A precision Standard of Electromotive Force 





The low temperature coefficient form of the 
International Standard of Electromotive Force 


Cat. No. 100. Standard Cell, 


use 


cadmium, ur 


in precision measurements ot electrom ttive torce 


Guaranteed to be within 0.01% of certified value 
Negligible temperature coefficient. Internal resistance 
not over 500 ohms. Mounted in black bakelite cas¢ 
With Eppley Laboratory Certificate $20.00 


With Bureau of Standards Certificate 25.00 





Yy 


iF 


THE EPPLEY LABORATORY, INC 


NEWPORT, R.I 
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RAWSON 
ELECTRONIC METERS 


FOR AC ONLY 


ACCURATE 


Over frequencies from 25 to 100,000 cycles 
measuring from .2 microampere to 1 ampere. 


Any full scale range can be supplied between 
1 microampere and 1 ampere. 


10 millivolts and 1000 volts. 


Type 602 





ONLY ONE 
BALANCE 
ADJUSTMENT 


Low Resistance on Current. 
High Resistance on Volts. 


ALSO SUPPLIED AS 


ELECTRONIC MULTIMETER 
WITH 20 RANGES 


Measuring full scale from 60 microamperes 
to 1 ampere and 60 millivolts to 1000 volts. 


For use on 25 to 10,000 cycles. 


WILL WITHSTAND OVERLOADS OF 500% 
AND SURGES TO AN INDEFINITE AMOUNT 


RAWSON 
ELECTRICAL INSTRUMENT CO. 


INCORPORATED 1918 
CAMBRIDGE, MASS. 
Branch Office: Mid-Western Representative: 
91 Seventh Avenue Ear. N. WEBBER 
New York City Daily News Bldg., Chicago, III. 


Also Manufacturers of DC Multimeters, (AC or DC) 

Thermal Multimeters, Microammeters, Milliammeters and 
| Ammeters, Microvoltmeters, Millivoltmeters, and Volt- 
meters, Cable Testers, Timers, Earth Current Meters, 
| Fluxmeters, Thermo Junctions, Electrostatic Voltmeters, 
Wattmeters, etc. 


Single Pivot Meters Supplied to Special Order 
Special Apparatus Built to Order 


Write for bulletins. 
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LIGHT, OPTICS, and RAYS (7) 

Light—General Measurements and Optical Applications 

Color Analysis, Color Matching (7.2) 

Photometry (7.3) 

Polarimetry (7.4) 

Spectrometry (7.5) 

Photography (7.6) 

Microscopy (7.7) 

Electromagnetic Rays (This heading covers all electron 
netic rays other than visible light: infra-red, heat r 
ultra-violet, X-rays, alpha, beta, gamma, cathode, 
cosmic rays.) (7.8) 


CHEMISTRY (8) 
Under this heading will be chemical measurements, anal; 
and their control applications. 


ASTRONOMY, NAVIGATION, AVIATION (9) 

Included in this section will be, besides usual matters « 
cerning astronomy, navigation and aviation, special mat 
on direction-control such as range finding, direction findi: 
radio beacons, etc. 


GEODESY, GEOLOGY (10) 
In this section will be covered seismology, geophysical p 
pecting methods, etc. 


INSTRUMENT DESIGN and CONSTRUCTION (11) 
Matters concerning new instruments, their design, opera 
tion and manufacture, will be included under this headin; 


GENERAL and MISCELLANEOUS (12) 

This section will include: First; general items of interest 

all in the field of measurement and control. Example—"P: 

sibilities of. Vacuum Tubes for Application to Measurement 

and Control” is an article of universal interest in the fir 

of measurement and control. Second; miscellaneous items of 

general interest because not includable under any of the 

above classifications. Finally, items of general interest 

all flelds of measurement and control, such as historical ma 

terial, biographical, etc. 

General (of interest to all in measurement or control fields) 
(12) 

Miscellaneous (12.2) 

Historical and Biographical (12.3) 

Bibliographical (12.4) 

Economic (12.5) , 


CONTROL FUNCTIONING EQUIPMENT (13) 
Literature on the equipment used by operators or automat 
controllers to perform their control functions will be coy 
ered under this heading. For example, the drum controlle 
and associated switches, rheostats, relays, and motor start 
ers by which an operator controls the motion of a crane ars 
all pieces of “control functioning equipment.” 
Mechanical Control Functioning Equipment (13.1) 
Electrical Control Functioning Equipment (13.2) 

Includes drum controllers, relays, solenoids, etc. 


+o @oe 


Length, Angle & Area, including Surveying (2.01) 


A Suspension Theodolite for the Oil Mining Industry. (Ei: 
Haengetheodolit fuer den Oelbergbau.) K. Luedemann, Zeit 
schrift fuer Instrumentenkunde, Vol. 50, July 1930, pag: 
423-426. 

Instrument brought on the market by the Max Hildebrand 
Co., Freiberg, Saxony. Modification of the former theodolit: 
in order to meet the conditions prevailing in oil mining i 
dustry. E.F. (2.01) 

A New Self-reducing Tachymeter of the Three-image 
Type. (Ein neues selbst-reduzierendes Tachymeter. Dre 
bild Tachymeter.) R. Hugershoff, Zeitschrift fuer Instru 
mentenkunde, Vol. 50, Sept. 1930. pages 526-530. 

Consists of three rigid telescopes and allows the simul 
taneous determination of the vertical and horizontal proje: 
tion on a horizontal thread due to a combined field of view 

E.F. (2.01 


Time, Speed and Acceleration (2.02) 


An Automatic Race Timer. Edwin A. Speakman. Review of 
Scientific Instruments, May 1931, pages 297-304. 

The instrument described is used to time races by the us 
of a microphone, a photoelectric cell, an amplifier, and 
clock. The time is recorded in 1/120 of a second from the 
instant when the sound of the starting gun reaches tl! 
runner's ear, to the instant when the runner’s chest touchs 
the tape at the finish. (2.02) 


On an Adjusting Device for Half-second Pendulums of the 
Stueckrath Type. (Ueber eine Abstimmvorrichtung d 
Halbsekundenpendel Stueckratscher Form.) M. Roessig¢ 
Zeitschrift fuer Instrumentenkunde, Vol. 50, Sept. 193! 


pages 552-554. 
Device consists of an adjustable gold weight to obtai: 
coinciding oscillation periods of pendulums, BE.F. (2.02 


On the Influence of the Earth’s Magnetic Field Upon th: 
Oscillation Period of Nickel Steel Pendulums. (Ueber d: 
Einfluss des erdmagnetischen Feldes auf die Schwingungs 
zeiten von Nickelstahlpendeln.) M. Roessiger, Zeitschrit 
fuer Instrumentenkunde, Vol. 50, Sept. 1930, pages 551-55: 

A new source of error was disclosed, ascribed to the larg 
permeability of Fe-Ni-alloys. E.F. (2.02 


The Riefler Clock with Gravity Escapement. (Die Riefler 
uhr mit Schwerkrafthemmung.) H. Bock, Zeitschrift fu: 
Instrumentenkunde, Vol. 50, Jan. 1930, pages 109-117. 

The precision clock of the Riefler Co., Munich, is de 
scribed, in which the pendulum spring is abolished and re 
placed by an edge-suspension. B.F. (2.02 
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RUBICON 
CURRENT TEST SET 























A highly convenient instrument for 
measuring alternating currents without 
interrupting service. Described in Bul- 
letin No. 180. Write for your copy. 


RUBICON COMPANY 


Electrical Instrument Makers 
29 N. 6TH STREET PHILADELPHIA, PA. 





























Oxide-Rectifier Units 


FOR A-C VOLTAGE MEASUREMENTS 


HE magnitude of 

voltage impressed across the terminals 
of a small copper-oxide-rectifier unit can be 
readily ascertained from a measurement of 
the resulting direct current. 


audio-frequency 


Self-contained meters embodying this 
principle have been available for some 
time. But for many experimental purposes 
it is often desirable to use separate rectifier 
units. 

We can supply a mounted rectifier unit 
which can deliver 1 milliampere into 400 
to 500 ohms with an impressed voltage of 
3 volts or less. Its price is $7.00. 


WRITE FOR LITERATURE 


GENERAL RADIO COMPANY 


OFFICES 33 LABORATORIES FACTORY 
CAMBRIDGE A, MASSACHUSETTS 











The Stroboglow. W. Endres Bahls & D. D. Knowles, Ele 


tric Journal, Vol. 28, Apr. 1931, pages 250 


This instrument is a rugged portable stroboscope whict 
fives excellent definition. The true behavior of the various 
parts of a machine having periodic motion can usually be 
learned only when the machine is in normal running opera 
tion. 

The stroboglow is designed to permit the study of movins 
parts in out-of-the-way places. It ortable, self-contained 
and is packed in two large-size suit cases. There are no 
moving parts and expert service is unnecessary. It has a 
broad speed range. The requisities of the ideal stroboscope 
are summarized as : (1) ruggedness, (2) portability, (3) sim 
ple and effective control of large currents, (4) exceedingly 
short duration of light pulsations, (5) very intense light 
pulsation, (6) minimum of moving parts, (7) simplicity 


operation, and (8) accuracy of timing light flashes. The 
stroboglow, it is claimed, fulfills these requirements. It con 


sists essentially of the oscillator or interrupter, and tl 
light unit. The heart of the light unit is the power grid 
glow tube. The instrument is illustrated, and the oscillator 
circuit shown in diagram. Various applications are ind 
cated, W.H.B. (2.02) 


The Influence of Gravity on Centrifugal Regulators With 
Electrical Contact Regulation. (Der Einfluss der Schwer- 
kraft auf Fluchkraftregler mit elektrischer Kontaktes 
bring.) W. Dornig. Elektrot. Zschr Vol. 52 Aug. 6, 1931 
pages 1031-1033 


t is shown that gravity has a noticeable influence on 
sensitive centrifugal regulators with horizontal axis. The 
eccentricity in the movement is calculated and found to de 
pend on the circumferential speed. Good modern regulators 
are so built that they hold a uniformity of motion of 1 per 
mille with certainty. A construction is deseribed. Ha. (2.02) 


A Clock which Need not be Wound Up. (Kine Uhr, die man 
nicht aufzuziehen braucht.) B. Sechmidt-Staub, Umschau 
Vol. 35, March 21, 1931, pages 228-229 

The Electronom of the Junghans Co.-Schwamberg is con 
sidered. Clock can be hooked-up with 110 or 220 volt a 
d.c 

Every minute the current is switched in and heats 
in a compressor lamp, which moves a small piston. The 
mechanical work of winding-up is performed by the piston 


Weight, Density and Specific Gravity (2.03) 


‘ 

The Determination of Volumetric Weight and Specific 
Gravity of Moist and Dry Gases. (Ueber die Ermittlunge d: 
Raumgewichts und des spezifischen Gewichts von feuchten 
und trockenen Gasen.) L. Zipperer. Die Messtechnik, Vol. 7 
June 1931, pages 153-154 


Derivation of equations for the determination of these 
quantities from measurements with the Bunsen-Schilling 
apparatus and a table for correction coefficients at different 
temperatures. Ha. (2.03) 

A New Pycnometer. (Ein neues Pyknometer.) F. G. Hoff 
mann, Chemiker Zeitung, Vol. 54, Dec. 3, 1930, page 93 
937. 

A simple needle point pycnometer described f le 
termination of the specific gravity of both solid bodi« ind 
liquids E.F. (2.03) 

Up-to-Date Weighing Contrivances in Gas Plants. (Neu 
zeitliche Waagen im Gaswerksbetrieb.) P. Patermann, Gas 
& Wasserfach, Vol. 73, March 8, 1930, pages 233 4 

The different installations available, mainly referring t 
coal weighing machines, are given Ki. (2.03) 


Factors Involved in Large-Capacity Weighing. J. J. Har 
rison. Scale Journal, Vol. 17, July 1931, pages 4-6 


The discrepancies between shipping weight of coal on the 
railroads and the weight which the retailer of the coal find 
are discussed, and the reasons given as due to accumula 


tion of tolerances on retail deliveries (f.i. 30 lbs p. ton in 
the State of New York, 40 lbs p. ton in Pennsylvania), dif 
ferences in car weights, but very often to absorption and 
loss of moisture. A few examples are cited. Ha. (2.03) 


Vernier Automatic Weight Indicator. (Vernier Gewichts 
anzeiger.) S. Klinghofer, Petroleum, Vol. 26, Sept. 3, 193 
pages 889-900. 

Instrument of the Martin Decker Corp., Long Beach, Cal 

- E.F. (2.03) 

Determination of Specific Gravity with the Bunsen-Schill- 
ing Apparatus. (Bestimmung des spezifischen Gewichtes mit 
dem Bunsen-Schilling-Apparat.) E. Gumann, Gas & Wasser 
fach, Vol. 73, Feb. 27, 1930, pages 176-178 

Mathematical treatment of the subject. Includes discus 
sion. o.F. (2.03) 

Should the Air Volume of a Pycnometer be Taken Into 
Account when Determining the Empty Weight? (Musas bel 
der Feststellung des Leergewichtes eines Pyknometers der 


Luftinhalt beruecksichtigt werden?) Prof. Dr. Schlueter 
Chemiker Zeitung, Vol. 54, Sept. 6, 1930, page 698 
No. The: dimension of the errcr is given E.F. (2.03) 


A Percentage Balance for Concrete Aggregates. W. J 
Emmons. Engineering News Record, Vol. 106, Jan. 1, 1931, 
pages 37-38. 

The balance has arms divided from 0-100 with sliding 
poises, the coarse aggregates are put on one side and sand 
on the other. The scale arm reads percentages directly. Ha 
(2.03) 


Pressure and Vacuum (2.04) 

4 New Instrument for Measuring Pressures in Mines. (Ein 
neues Messgeraet fuer Druckmessungen in Bergwerken.) E 
Stach & H. Kirsten. Zeitschrift fuer Instrumentenkunde 
Vol. 51, Feb. 1931, pages 106-107. 

Sensitive instrument for the survey of ventilation cur 
rents in mines is described. Represents a modified Stato- 
skope of the Askania Works E.F. (2.04) 
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and degrees of accura- 
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cision in settings and 
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A New Design of an Ionization Manometer. E. K. 7 
and H. W. Weinhart. Review of Scientific Instruments 
2, July 1931, pages 401-411. 

The instrument is a vacuum gage designed for the , 
urement of the pressure of the residual gas in high] 2 
hausted tubes of the order of 10-8 mm. He. Special atte r a 
has been given to the insulation so that the small px 
ion currents can be measured. The determination of the ¥ 
pressure is based on ratio of the positive ion current t ‘ eA 
electron current, which ratio, below pressures of 10-4 , e 
Hg has been found to be proportionate to pressure, s: 
p—Cip/ie, where p is the pressure of the gas, ip and 


Sa VA a: val 


l€ ¢ 


positive ion and electron current respectively, and C a | 
stant dependent on the gage. The tube is fully descr a 
the operation and the determination of C explained * 
(2.04) i 
‘| 

Investigation of the Diaphragm-Type Pressure Cell. 1 ut 
dore Theodorsen, National Advisory Committee for a 
nautics, Synopsis of Report No. 388, 18 pages. Bt 
This report relates to various improvements in the | bi 


ess of manufacture of the N.A.C.A. standard pressur¢ 
Like most pressure recording devices employing thin at 
phragms, they would in general show considerable ch f at 
in calibration with temperature and also some chang: f 
calibration with time or aging effect. Some instruments ey ; 
hibited considerable internal friction. | 


14 

It was established that the temperature dependen: of i 
the stiffness was due to difference in the thermal ex; ‘1 
Sivity between the diaphragm proper and the supportin; 1 
body of the cell, and convenient methods for its compe: 1 
tion have been developed. The diaphragm is furnished wit} i 
a small central bushing of a different metal, and it is i 
sible to determine a size of this bushing which gives ‘ it 
diaphragm: exactly the same thermal expansivity as the t 
body. (2.04) ij 

ap 

Apparatus for Determination of Changes in Gas Volumes | 
at Constant Pressure, (Apparat zur Messung der Aenderung it 
des Gasvolumens bei konstantem Druck.) V. Mayer. Che i 
ische Fabrik, No. 10, March 5, 1930, pages 85-86. HI 

Aims at the elimination of the changing atmospheric pri a 
sure. E.F. (2.04 4 

Ionisation Manometer for Low Pressure. (Jonisations 
messer bei kKleinen Drucken.) R. Sewig. Zeitschrift f 
technische Physik, Vol. 12, April 1930, pages 218-221. 

Application of the discharge method for high vacu 
measurements by means of the ionisation manometer. Soma 4 
fundamental objections against the testing method are dis i 
cussed. a.F. (2.04) 


On a Current Manometer. (Ueber ein Stroemungsmar 
meter.) W. Gerlach & H. Mayer. Zeitschrift fuer Instrument ; 
enkunde, Vol. 50, Aug. 1930, page 481. 

Instrument is based on a principle of high vacuum te 
nique; i. e. that in case of low pressures, small pressure dif 
ferences can be utilized for indicating and keeping track of 
currents. The sensitivity of the new instrument is illus 
trated by the fact that the Brownian movement can be dem- 
onstrated with it. E.F. (2.04) 

Electrometric Measurements of Very Low Gas Pressures 
by Means of lIonisation Currents: The Space-Charge Manom- 
eter. (Elektrometrische Messung sehr kleiner Hochvakuum- ae 
druecke mit Hilfe von Ionisationsstroemen: das Raumla- { 
dungsmanometer.) W. Molthahn. Zeitschrift fuer technische 
Physik, Vol. 11, Dec. 1930, pages 522-529. 

Pressure down to 10-10 mm. of mercury column are mea 
ured by ionisation currents and by a single-thread ele: 
trometer. E.F. (2.04 

High-Pressure Manometers. W. Lange. Engineering Prog 
ress, Vol. 12, June 1931, pages 132-133. 

The instrument is a hydraulic manometer with a tube of 
hardened steel; made by Schaeffer & Budenberg. Ha. (2.04) 





Flow and Volume (2.05) 


The Evaluation of Storage Tanks for Liquids. (Die Aus 
messung von Lagerbehaeltern fuer Flussigkeiten.) W. Block 
Die Messtechnik, Vol. 7, June 1931, pages 145-150. 

The principal conditions are discussed which a stora 
tank for liquids has to satisfy so that its contents can be 
checked sufficiently accurately. The most important devices 
to ascertain the contents are indicating pipe and gaging 


rod. For marking their scales it is necessary to evaluate th ae 
tank which is most conveniently done by filling wit! 4 
definite amounts of liquid by means of a special measuri! i. 
vessel, or for very large tanks by measuring the lengt! , 
and calculation of the contents. Methods and apparatus a 4 


described fully and all corrections given; especially treat 
is the case of a horizontal cylinder with convex bottor 
Ha. (2.05) 

Electrical Distant-Indicating Water-Level Meter. (Ele! 
trische Wasserstandsfernmelder.) G. Trossbach, Gas & Wa: 
serfach, Vol. 73, Sept., 1930, pages 897-900. 

After discussing the principles of the various types, the 


Sis 


pth Sse Deraains 


sic 


3 
instruments of the Bloch Co., Dresden (“Aegir’), and of e 
the Neufeldt & Kuhnke Co., Kiel, are considered at phy 4 

oF. (2.0 * 


Nivelling Instrument With Adjustment of the Water-Leve! 
in the Field of View of the Telescope. (Nivellierinstrument 
von Otto Fennel Soehne mit Einstellung der Libelle 
Gesichtsfeld des Fernrohres.) P. Werkmeister, Zeitschrift 
fuer Instrumentenkunde, Vol. 50, Sept., 1930, pages 554-5 

Device is described and measurements are repeste* a 

o.F. (2.0 

Modern Gas Distribution and Gas-Meters. (Moderne Ga 
verteilung und Gasmesser.) Dr. Ludwig, Gas & Wasserfac 
Vol. 78, Dec., 1930, pages 1201-1207. 

Paper presented at the 71st meeting of the Deutsch: : 
Verein von Gas und Wasserfachmaennern, eaten RT ss 
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The Calibration of Water Meters in Poland. (Ueber dir 
EKichung der Wassermesser in Polen.) A. T. Troskolanski 
Messtechnik, Vol. 7, July 1931, pages 179-184 

Organization of the government department tests, instruc 
tions, and regulations for the manufacture are described 
and discussed. Ha. (2.05) 

A Micromanometer of High Sensitivity. I. Ower. London 
Edinburgh, and Dublin Philosophical Magazine and Journa 
of Science, Vol. 10, Oct. 19380, pages 544-551 

Gives detailed description of an instrument designed t 
measure low speed movement of air. It is based on the chat 
tock gauge. In general the instrument consists of two cups 
Similar to those used on the chattock gauge with cup 
diameter 100 mm. A capillary tube of 3 mm. diameter con 
nects the cups. Xylol was used as the manometric liquid 
Pressure differences of 0.00001 inch of water could be de 
tected. The instrument is intended primarily for laboratory 
use as a standard against which other instruments can be 
checked. RHP (2.05) 

Measuring Large Flows of Water: (Flow in Silt-lLaden 
Canal Gaged by Contracted Flum«s R. L. Parshall Deter 
mining Coefficients for Large Venturi Meters. 8S. FF. Coghlan 
A Practical Venturi Meter for Irrigation Service. J E 
Christiansen and I. H. Teilman.) Engineering News Record 
Vol. 106, Jan. 29, 1931, pages 183-188. 

The construction, calibration and operation of 26 large: 
Venturi meters ranging from 30 to 72 in. in diameter is de 
scribed and their performance curves given. These lar 
meters are used for irrigation pipe lines. Ha. (2.05) 

Automatic Burette for Measuring Mixing Water. I. \ 
Reagel. Engineering News Record, Vol. 106, Jan. 1, 1931 
page 37. 

The burette is connected with an overflow chamber the 
accuracy is about 0.25 em. Ha. (2.05) 

New Formula for Friction Losses in Steel Pipe. benmineer- 


ing News Record, Vol. 106, Feb. 12, 1931, pages 273-274 
From data of about 1200 observations, a new formula for 
calculating friction losses in steel pipe lines carrying water 
under pressure has been developed by TF. C. Scobey 
V ; 
H Ks Dia 
where H is the loss of head due to friction in ft./1000; 
Ks is a coefficient dependent on the pipe characteristics 
such as plate thickness, type of jointing and age; V is the 
average velocity of water in ft./sec D is the average 
diameter of pipe in ft. The coefficient Ks varies with the 
age of pipe according to Ks K’s e9.015 x t, where K’s is the 
value for new pipes and t, years. Ks varies for different 


conditions between 0.38 and 0.52. A nomographic chart ia 
developed for quickly determining H. Ha. (2.05) 

The New Apparatus, Purifier, Gas Meter and Reaeutlator of 
the Delmenhorst Gas Works. (lie neue Apparate-, Reiniger-, 
Gasmesser-, und Regleranlagze des Stadtischen Caswerkes 
Delmenhorst.) G. Franke. Das Gas- und Wasserfach, volume 
74, May 2, 1931, pages 406-411 

Describes the old and new operating systems, the method 
of construction, the apparatus, the purifier, the gas measur 
ing and regulating systems, and the boiler and heating sys 
tems. M.B. (2.05) 


Coefficients of Discharge of Fuel Injection Nozzles for 
Compression-Ignition Engines. A G Gelalles National 
Advisory Committee for Aeronautics, Synopsis of Report 
No. 373, 18 pages 

This report presents the results of an investigation to 
determine the coefficients of discharge of nozzles with small, 
round, orifices of the sizes used with high-speed compres 
sion-ignition engines. The injection pressures and chamber 
back pressures employed were comparable to those existing 
in compression-ignition engines during injection. The con 
struction of the nozzles was varied to determine the effect 
of the nozzle design on the coefficient. Tests were also made 
with the nozzles assembled in an automatic injection valve, 
both with a plain and with a helically grooved stem. It was 
found that a smooth passage before the orifice is requisite 
for high flow efficiency. A beveled leading edge before the 
orifice gave a higher coefficient of discharge than a rounded 
edge. Varying the length-diameter ratio from 1 to 8 for one 
of the orifices having a beveled leading edge was found to 
have no effect on the value of the coefficient. The results 
with the nozzles assembled in an automatic injection valve 
having a plain stem duplicated those with the nozzles as 
sembled at the end of a straight tube of constant diameter 
Lower coefficients were obtained with the nozzles assem 
bled in an injection valve having a helically grooved stem 
When the coefficients of nozzles of any one geometrical 
shape were plotted against values of corresponding Reyn- 
olds Numbers for the orifice diameters and rates of flow 
tested, it was found that experimental points were distri 
buted along a single curve. (2.05) 

Slot Gas-Meter of the Gas Plant of Gelsenkirchen. (Muen 
gasmesser beim Gaswerk Gelsenkirchen.) Schomburg. Gas 
& Wasserfach, Vol. 73, April 12, 1930, pages 332-334 

The slot gas meter is described with emphasis on its 
economy. E.F. (2.06) 

Improvements in Water Meters. (Zur Verbesserung der 
Wassermesser.) E. Keil. Gas & Wasserfach, Vol. 73, Sept 
1930, pages 902-903. 

Reports on experiments with four water meters for large 
quantities. E.F. (2.05) 

The New Venturi-Meter Equipment in the Spring Arenas 
of the City of Munich. (Die neuen Venturimessanlagen im 
Quellgebiet der Stadt Muenchen.) E. Henle. Gas & Wasser 
fach, Vol. 73, December 27, 1930, pages 1225-1232 

The abundantly illustrated paper shows the recent out 
lay. E.F. (2.05) 

The Graphical Treatment of the Circular Weir. (Zeicher 
ische Behandlung des kreisrunden Ueberfalls.) S. Gradstein 
& A. Walther. Gas & Wasserfach, Vol. 74, March 3, 1931, 
pages 223-225. : 

Solution by graphical integration E.F. (2.05) 
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Method for ¢ alibrating Measuring Nozzles. (\Verfahr: 
Dusenmessung.) R. Mulsow Glueckauf, Vol. 66, Ju 
1930, pages 943-945 

Water measurements with measuring nozzles. For 


Accuracy 0.5% if control measurement is carried ou 2 
E.F a 
E Investigation on the Uniformity of Rotating-cup 
emometers. (Untersuchung ueber die Gleichfoermigke 
Umlaufs von Schalenkreuzanenometern.) J. Grunow. ! Es 
t x : , schrift fuer Instrumentenkunde, Vol. 51, March 1931, % 
Of instruments and devices for measurement, inspection 144-151 a 
or control fhe anenometer factor, i. e. the ratio between wind v: : 
ty and r.p.m. of the anenometer should be constant f N 
: - ; ; “= ; wind velocities. In reality each instrument has its part 4 
tT you are unabie to tind wnat you requi re in this section lar correction table. The author carried out exhaustiy 
NICTDIIA waite . periments to throw light upon the various sources of 
iS RUMENTS—write Informaticn Sec tion Instru- struction devices which cient an influence sean the aner 
ter factor. E.F 


Publishing Company. Give complete information 
of requirement: Float-meters as Quantity Meters for Liquids, Gases and 

- ae Vapors. (Schwimmer messer als Mengenmesser fuer Flu 
Keiten, Gase und Dadempfe.) A 2 Uppel. Siemens-Zeitschr 
Vol. 11, June 1931, pages 290-297 














ae ry TESTERS BRAKE TESTING METER The theory and action of rd for the measurement 
fred Suter Rawson Elec. Inst. Co the flow of gases, liquids, and vapors in pipe lines ars 
r us Electric Devices ( BRIDGES, ELECTRICAL cussed and explained The construction of float meters 
ACCELERATED TESTING CABI Capacity, inductance, Kelvin, their accessories, Ww ith special regard to the Bay er-Sie1 
NETS Resistance, Temperature, Wheatstone, meter, are described. This kind of meter is especially of 
Atlas Electric Devices ( Penent vantage for pipes up to 200 mm. diameter; for larger “4 
ACIDITY RECORDERS Eppley Laboratory, In lines orifice instruments are preferable. Ha. (2.05) 3 
ACOUSTIMETERS General Radio Co 
ess-F ait WO Rubicon Company 
AIR FLOW INDICATOR Temperature (2.06 
Soo esteneeek 4 CABLE TESTERS en (2.06) 
I oes Rawson Elec. Inst. Cx Keeping an “Eye” on the Furnace. Machinery, V: 
H il = thor Rubicon Company se 19: jal oo ey : A 
: tempangg FP iterial evidently taken from a paper read be “pach @ 
meres a se Se : CALORIMETERS American Chemical Society in Buffalo by Dr. L. R. ller of 
we o aa? ge Peroxide, ay Bomb the General Electric Research Laboratory. The On gap 
agi abe idles surgess-Parr Co tric cell is directed at the furnace wall or some object 
— SETENS . Gaertner Scientific Co in the furnace, from which different intensities of 
F ( pa y Steam radiate at various emperatures When hot enoug! 
— hee. - el allison Draft Gage Ce photo-electric cell Fhe: off the current or fuel supply 
ALIDADES. inant CAPACITANCE METERS R.H.P 
ALTIMETERS General Electric Cc Resonance Vibrations of Thermometer Mantles Caused by 
Tagliabue Mfg. Co.. C. J General Radio Co a Flow. (Struemungserregete Resonanzschwingungen 
r Jewell Elec. Inst. C yt 1i0omete else ¥ che F esstech 
ALTITUDE BAROMETERS Rubicon Deioens " esl -g 19 L — = + 5S. as ae: aa annem, Vv: 
vio strument ¢ il ‘ y A a Us . : - 
AMMETERS—indicating Weston Elec. Inst. Corp It has been observed that the mantles of thermometers 
General Electric ( CARBON DIOXIDE METERS hot-steam suddenly break, although they were apparent 
General Radio C Brown Instrument Co sufficiently strong By means of calculations and tests ti 
Jewell Electrical Instrument Cx Foxboro Co reason was found in a periodical formation of eddies bel 
Sei Whar oy Co. ; Hays Corporation the mantle which set up oscillations of the tube at the 1 
Westor Electrica Inst. Cor Republic Flow Meter Co iral frequency of the tube. An example shows how the f 
R di kee Tagliabue Mfg. Co., C. J quency can be calculated. The best means for avoiding 
Corey trouble is to increase the wall thickness of the mantle 
Bristol Company CARBON MONOXIDE BETERS ail : Fe ' - ve a 
General Clertrie ¢ Naito Oita Oe  ¢ to make it as shor is possible, and also to mount the tl} 
or oe? = : mometer in the direction of the flow instead of across it 
ANEMOMETERS Co., | CATHETOMETERS Ha. (2.06.) 
Bristol Company > Le + dea Cor Old and New High-Temperature Measuring Instruments 
Taylor .. troment Companies CEMENT TESTING INSTRUMENTS K. Lennel. Engineering Progress, Vol. 12, Sept., 1931, pa 
198-200 
STING EQUIPMENT fread Sut ; me 
eT tutes abteaates Alfred Suter \ general survey of pyrometers now in use and their 
| .bue Mfg. Co.. C. J CHRONOGRAPHS eration. Ha. (2.06.) 
ATTENUATION NETWORKS R. Y. Ferner Co The Cross-thread Pyrometer, a New Partial Radiation 
O era Rad o Company Gaertner Scelentiie Cory Pyrometer. (Das Kreuzfaden pyrometer, ein neues Teilstra! 
icc ompany CHRONOMETERS ungspyrometer.) H. Gruess and G. Haase Siemens-Z« 
aubio- FREQUENCY OSCILLATORS R. Y. Ferner Co chrift, Vol. 11, June, 1931, pages 297-301 
General Radio Company Tagliabue Mfg. Co., C. J The instrument uses the H¢ Iborn-Kurlbaum princip 
BALANCES» CLINOMETER comparing photometrically the brightness of the body to 
ifred Suter Saldwin-Southwark Cory measured with the apm nt of an are andes ae of d 
A ANCING MACHINE nite temperature. emperatures etween 900 ance 180( 
B LANCING | CLOCKS—Gage Board can be measured; the measurements are made in the 
Raldwin-Southwark Cor a to ~ a mt range of the visible spectrum at 650 mu. The two filamer 
eens ; sristol Company ire kept constantly at 900°C. and a rotatable greywe 
———— ee Meseustet, Foxboro Co. diminishes the brightness of the body to be measured 
metated Collenann CLOUD & POUR Lagay 4 APPARATUS that of the filaments, which disappear at equal brightn 
r: liabue Mfg. ( cy Tagliabue Mfg. Co J in the bright background. A scale measures the rotation 
Taylor sath ato Me otelat COILS ri wote and is oan in goer A a flas! 
me he eas a ; i ight battery supplies current to the filaments, the whole 
GATTERY TESTERS sat : ny — built into a little ase of only 750 g; no reading of é 
Pag = al tas Rubicon Company meter or ammeter is required. The two filaments have diffe A 
- ent increase of brightness with current, but are easily z 
Rurgess-Parr Co a ag EQUIPMENTS justed to equal brightness, since one is a wide ribbon a 
BOARDS: INSTRUMENT sudicon Lompany the other, vertical to the first, is a wire broadened in i 
Foxboro Co COLOR TESTER center. Only at one definite current value have both 
Republic Flow Meter Co Atlas Electric Devices Co ments the same brightness, which means a definite te! 
perature (f.i. 900°C.), and one independent of the volta y 
of the battery. The instrument is particularly suitable f i 
temperature measurements during operation or for che i 


ing. Ha. (2.06) 

A New Temperature Regulator. (Ueber einen neuen Te! a 
~ Ty’ peraturreglar.) L. Dubar. Elektr. Zschr., Vol. 52, July " 
Ji | & . 1931, pages 1006-1007. of 

This arrangement is especially useful for refrigerat § 
and incubators, not so for very high temperatuses. The se: | 
sitivity of a bimetal thermostat is increased by addition 
an auxiliary resistance acting directly on the bimetal str 
a and in series with the heating resistance. A great transf« 

° mation of the movement assures the operating of the cor 1 
Timers tacts at very small movements. The mass of the bimet 


strip can be made very small. Ha. (2.06) 


Chronographs 


Bridge Connections for the Measurement of Temperatur 
F I d . | P Differences with Electrical-Resistance Thermometers i 
or industria urposes (Brickenschaltungen zur Messung von Temperatur diffe! 4 
enzen mit elektrischen Widerstands thermometern.) Wil | 


9 


° Geyger, Archiv Elektrotechnik, Vol. 25, July 15, 1931, page y 
: - 7h. 9 9 

GUINAND and GALLET CHRONOGRAPHS 176-482 ; 
A new bridge connection is theoretically discussed ar 
e described in its practical arrangement, in which the defi 
" oe ¢ 20 We - ¢ le Va tion of the galvanometer is exactly proportionate to the te 
Jules Racine & Co. 2¢ West 47th St., New ark perature differences of two points. This could heretofo: 
not be obtained with resistance thermometers. Seven ref 

ences are cited. Ha. (2.06) 
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IMETERS 
a & Lomb Optical Co. 
tagliabue Mfg. Co., C. J. 
COMBUSTION CONTROL EQUIP- 
MENT 


Bristol Company 

Brown Instrument Co. 

Hays Corporation 

Illinois Testing Lab., Inc. 

Morey & Jones, Ltd. 
COMBUSTION SAFETY CONTROL 

Minneapolis-Honeywell Co. 
COMMUNICATION MEASURING IN- 

STRUMENTS 

General Radio Company 

Rawson Elec. Inst. Co. 
COMPASS 

Taylor Instrument Companies 
COMPARATORS 

B. C. Ames Co. 

Bausch & Lomb Optical Co 

Federal Products Corp. 

k. Y. Ferner Co. 

Gaertner Scientific Corp. 

General Electric Co. 
CONDENSER LEAKAGE RECORDERS 


CONDENSERS—Electrical 
General Radio Co. 
Rubicon Company 
CONDUCTIVITY METERS 
Indicating, Recording, Controlling 
Rawson Elect. Inst. Co. 
Rubicon Company 
CONCENTRATION RECORDERS 
CONSTANT SPEED & FREQUENCY 
SETS 


CONTOUR MEASURING PROJECTOR 
Bausch & Lomb Optical Co. 


CONTROLS, AUTOMATIC 
Combustion 
Morey & Jones, Ltd. 
Combustion Safety 
Minneapolis-Honeywell Co. 
Condensation 
Bristol Company 
Tagliabue Mfg. Co., C. J. 
Damper 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Hays Corporation 
Minneapolis Honeywell Co. 
Morey & Jones, Ltd. 
Tagliabue Mfg. Co., C. J. 
Demand Pressure 
Foxbors Company 
Feed Water 
Bristol Ce. 
Brown Instrument Co. 
Foxboro Co. 
Filter Rate 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Tagliabue Mfg. Co. C. J 
Flow 
Brown Instrument Co. 
Foxboro Co. 
Republic Flow Meter Co. 
Tagliabue Mfg. Co., C. J. 
Gravity 
Tagliabue Mfg. Co., C. J. 
Humidity 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
Humidity & Temperature 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Illinois Testing Labs. ,Inc. 
Minneapolis Honeywell Co. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
Liquid Level 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Illinois Testing Labs., Inc. 
Republic Flow Meter Co. 
Tagliabue Mfg. Co., C. J. 
Pressure & Vacuum 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Minneapolis-Honeywell Co. 
lagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
Pyrometer 
Bristol Company 
Brown Instrument Co. 
Illinois Testing Labs., Inc. 
Republic Flow Meter Co. 
ae Mfg. Co., C. J. 
Taylor Instrument Com e 
Rate-Volume ine 
Foxboro Co. 
Tabliabue Mfg. Co., C. J. 


Refrigeration 
Bristol Company 
Brown Instrument Co 
Minneapolis-Honeywell Co 
labliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
Special 
Minneapolis-Honeywell Co 
Rubicor Co. 
Tachometer 
Bristol Company 
Brown Instrument Co 
Foxboro Cu 
Weston Elec. Inst. Corp 
Temperature-Time 
Bristol Company 
Brown Instrument Co 
Foxbore Co 
Illinois Testing Labs., Ine 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Thermometer 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Illinois Testing Labs., Ine 
lagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Thermostat 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Minneapolis-Honeywell Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Thickness 
Time 
Bristol Company 
Brown Instrument Cc 
Foxboro Co. 
Illinois Testing Labs., In 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Unit Heater 
Minneapolis-Honeywell Co 
Vacuum 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Tagliabue Mfg. Co., ¢ 
Taylor Instrument Companies 
Valve—Motor Operated 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Mirneapolis-Honeywell Co 
Republic Flow Meter Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Water Level 
sristol Co. 
Brown Instrument Co 
Foxboro Co. 
Republic Flow Meter Co 
Tagliabue Mfg. Co., C. J 
CONVERTERS 
Bodine Electrie Co 
COORDINATOGRAPHS 
COUNTERS—Revolution 


Bristol Company 

Brown Instrument Co 

Baldwin-Southwark Corp 
Stroke 

Baldwin-Southwark Corp 

Bristol Company 
COUPLING TRANSFORMERS 

General Radio Company 
CREEP TESTER 

Alfred Suter 

Baldwin-Southwark Corp 
CURRENT RECORDERS 

Bristol Company 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C. J 
CURRENT REGULATORS 
CYCLE COUNTERS 

General Radio Co 
CYLINDERS-GRADUATED 

Tagliabue Mfg. Co., C. J 
DAMPING TESTER 

Baldwin-Southwark Corp 
DECELEROMETER 
DEFORMETER (Beggs) 

Baldwin-Southwark Corp 
DEMAND METERS 
Gas 

Foxboro Company 

Republic Flow Meter Co 
Electric 

General Electric Co 
DENSITOMETERS 
DENSOMETERS 
DIVIDING HEAD 
Optical 

Bausch & Lomb Optical Co 
DIVIDING MACHINES 

R. Y. Ferner Co. 

Gaertner Scientific Corp. 
DRAFT GAGES—see Gages 


Quotient Meter Connections for the Measurement of Tem 
perature Difterences with Electrical Resistance Thermome 


ters. (Quotienten messerschaltungen zur Me ing von T 
peratur differenzen mit elektrischen Widerstand therr 
tern.) Will Gevgeer Archiv Elektrotechnik Vol J 
lo, 1931, pagwes 483-488 

By using a modified connection of a cross-« ju 
meter, the author succeeded in making the deflection f 
instrument independent of the @ecrease of deflection 
increase of the individual temperatures, and to obta 
indication almost proportionate to the temperature d 
ence Theory and practical arrangement of the conn 
is given. Kight references are cited. Ha. (2.06) 

Temperature Regulator for Melting Furnaces. (Temp: 





turregler fuer Schmelzofen.) H Rechenbers In 
Zeitseh., Vol. 52, No. 49, De 1931, page 1498-1499 

\ platinum resistance in the furnace changes 
tance with the temperature and disturbs the balan 
Wheatstone bridge, of which it forms one les The 
vanometer is deflected and cl " ordin to tl lire 
of the deflection, the circuit of an amplifvin tul vl 
operates through a relay a re stance in the heatir 
of the furnace A curve of a run at 850°C iver wl 
shows deviations of less than 1°C). Ha. (2.06) 


A Large Constant-Temperature Bath Containing a HRemoy 
able Glass Front. T. H. Tremearne. Industrial & Engineert: 


Chemistry. Analytical Edition. Oct. 1 1980, page 126-42 

Principal features of thi lInrgwe bat) ure , ment { 
ing the removable plate-gla front water ! 
through which a ela conduit tub pa ed ti igr) 
bottom of the case ind a spec i ! ! meter mou ! ! 
clamp. Diag@wrams are ven MISH (2.06) 


Contribution to the Inerease of Accuracy of Thermo 
Eleetric Installations for Temperature Measurements. (|! 


tragz zur Erhoehung der Genauigekeit§ the ‘ | } 
Temperaturmessanlagen.) KE, Otto, Zeitschrift fu ly 
mentenkunde, Vol, 50, Aug. 1980, pare 48 

Publication refers to only one yrure f ! ‘ i}tir 
from the resistance of the thermo-coup of the lend 
wires od (2.06) 


Instrument for the Determination of Thermal Expansion 
of Rigid Bodies at BKlevated Temperatures. (Ueber einen Aj 





parat zur Bestimmung der thermischen Ausdehnut fe 
Koerper bei hohen Temperaturen.) H. Gerdien & W Jul 
Zeitschrift fuer Instrumentenkunde, Vol, 50, Nov. 19380 
653-655 

The features of the equipment are reviewed Ie. Ff, (2.06) 

Thermometer With Division in Degree Celsius Quly. (Th 
mometer nur mit Celsius-Teilung.) Gla und Apparat, \ 
12, July 12; 1931 page 10% 

The magazine advocates to finalls tandardize n the cer 
tigrade scale only for thermometer n ¢ ler to abol the 
present confusing and un nomienl condition for n nu 


facturers, Ha. (2.06) 
The Siemens Temperature Regulator. (Siemens Temper 


turregler.) W Keil ZAcitschrift fuer Instrumentenkund 
Vol. 51, March 1931, page 161-162 

The essential part of the time vitch represent tb 
metal strip heated by a mall heatin coil Ls " f 
screw the time interval can be egulated between ) 1 
a sec Ie] (2.06) 


An Air Thermostat for Quantitative Laboratory Work. 
W. H. J. Vernon. Transaction of the Faraday Societ \ 
27, June 1931, pages 241-247 

Details are given of an air thermostat designed with tl 


object of maintaining accurate mtrol of temperature 
comparatively long periods of time. Readings on a Beckmant 
thermometer placed in different position over the vhole 
vorking space of the thermostat (the working floor pace 
which measures 79 in, x 30 in.) howed a maximun pat 
variation” of 0.015 at 1 controlled temperature of ( 
Variations in point of time did not exceed 0.005°C, Cobser 
tions extending over a working period of two weel ith 
thermometer in fixed position n thermostat, outside ten 
perature varied between 15.5 and 22.5°C.). A temporary d 
turbance, caused by openit 1 door of the thermostat to it 
fullest extent for three o four minute resulted mn the 
temperature falling by 0.03 and was completely eliminated 
in twenty seconds W.A.T. (2.06) 
Temperature Measurements in OF Tanks. (Temperatur 


messung in Oeltanks.) W. Moeller, Petroleum, Vol. 36, Jan 
0, 1930, page 11 








The simple device consi ts of a can containi: a thermom 
eter. The whole is lowered into the oil tank BE.F. (2.06) 
Shielded Thermo for High Temperatures. (Hoc! 
gradige HWinschluss rmometer.) Dr Siebert Chen } 

Fabrik, No. 5, Jan 1930, page 34 
Range of thermometers is extended bh itilizatio if Jen 
Supremaxglass of high melting point b.F. (2.06) 


Heat and Combustion (2.07) 


Calorimetric Determinations of Thermal Properties of 
Methyl! Aleohol, Ethyl! Alcohol, and Benzene. Ib. I. Fiock 
D. C. Ginnings, & W. B. Holton. Bureau of Standard Jour 
nal of Research, May 1931, pages 881-900 


The method and calorimetric equipment previously used 
in the determination of thermal properties of iturated 
water and steam were applied, without « ential modifica 
tion, in an investigation of corresponding propertie of 
methyl alcohol, ethyl alcohol, and benzene. Precautions were 
taken to obtain these liquids in a very pure tate Deter 
minations were made in the range from 40° to 110°C., yield 


ing values of latent heats of vaporization and changes in 
heat content. Empirical equations fitted to these propertl« 
aid in the interpolation, extrapolation, and application of 
the data. An estimate is made of the precision of the final 
results. A skeleton table of the more commonly used th 
mal properties of the saturated liquids and vapors has beer 
prepared. Comparisons with the values of previous invest 
gators are included. (2.07) 


er 
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DYNAMIC BALANCING GAGES 
EQUIPMENT Absolute Pressure 
Alfr . Brist Cor nt 
DYNAMOTORS Brown Instr t 
; j ro ( 
EARTH CURRENT METERS Republie Flow Meter 
R glia { ( { 
EBULLIOMETERS seach 
Amplifying 
ELECTRIC TELEMETER PE ad 
, R. Y. Ferner ( 
ELECTRIC WAVE FILTER SECTIONS Guaseaiee 
R Ar { 
ELECTROMETERS Dah ' 
R. Y. Ferr { 
ELECTRONIC METERS Cylinder 
B. f Ar { 
maven “ON ane ouT”’ Federal Prod 
TIME RECORDERS R. Y. Ferner ( 
——" INDICATORS Seiten 
k Cor B c rk ( 
EXTENSOUETER Depth 
Bald : Cor C. Ames ( 
Alfred Suter Pidaral Products ¢ 
FADE OMETER Dial 
is Exectrie D B. C. Ames ¢ 
FATIGUE TESTERS Federal Prod ( 
Atlas | Dp ( R. Y. Ferner 
- etry tir ‘ Differential Pressure 
FAULT FINDERS Seaiiene ¢ 
General R { i Cor 
Ru n ( Morey & Jones, Lid 
Weston Elec, Inst. Cor Republic Flow Meter ( 
FLASH & BURNING POINT TEST Tag Mfg. Co., ¢ 
ERS Draft 
i M ( ( Br ( 
] ] { Br wr if | 
FLOW METERS E Draft Gage ( 
indicating Foxt ‘ 
Morey & Jor Lid H s r 
Indicating & Recording ; in Mf = ; ~ 3 
Brown Instru — — 
| oro ( Drill 
R q eM r { Bausch & Lomb Opt Al 
\l ( { J Flow 


FUEL GAS ANALYZERS Morey & Jones, Ltd 
| { 


Grinding 
Federal Products C 
——— i, So Liquid Level 
sa : Bristol Compar 
FOLDING TESTER Br wn Instru - ( 
FRACTIONAL HORSEPOWER MO- Ellison Draft Gage 
TORS Foxboro ( 
B ) ( Illinois Testing Labs., ] 
FREEZING CABINET Morey & Jones, Ltd 
4 tepublic Flow Meter ( 
k ric D { . 
Tagliabue Mfg. Co., C 
FREQUENCY METERS foctar ustement 4 
Indicating Loss of Head 
General } ric ( Bristol Cor . 
Jewell Electrical Instrument ( Rr vn Instrument C 
Weston f I Cor Suihees Os. 
Controlling Morey & Je Ltd 
— Pitch Senter 
Federal Products ( 
Standards , . 
General Radio ¢ ee romeo 
FUEL ago APPARATUS ° ¢ Ames ( 
Burgess-Parr a > 
Federal Prod ( 
FUEL FLOW INDICATOR Pressure 
Morey & Jor Lt Bristol] Company 
Repu Flow Meter ¢ Rrown Instrument ¢ 
FURNACE CONTROLS Foxboro ( 
Bristol Company Alfred Suter 
Taylor Instrument Compat lagliabue Mfg. Co., C. J 
FUSES 2 Taylor Instrument Compar 
Instrument yey 
nor le Setntien is ompan 
Littelfuse Labora Brown Instrument Co 
GAGE RODS Sexhere Ce 
Pagliabue Mfg. Co., C. J Illinois Testing Labs., In 
GAGE TESTING OUTFITS Tagliabue Mfg. Co., C. J 
Amthor Testing Inst. Co laylor Instrument Companies 


PROTECT Those INSTRUMENTS! 


Don’t risk a valuable meter when overload pro- 
tection costs so little. Littelfuses are made in 
1/100, 1/32, 1/16, ¥g, 4%, ¥%, Ye, %, 1 and 
amps. capacity. 


Also made in high voltage ranges, from 500 to 

10,000 volts. Extremely quick in operation, ac- 

ca curate in calibration. A necessity in every 
laboratory. Write for instructive catalog No. 4-E. 


* LITTELFUSE LABORATORIES 


1772 WILSON AVE. 


CHICAGO, U.S. A. 
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Heat and Combustion (2.07) 


~ ‘ , Et 
Throttling Calorimeter Determines Steam Quality. i 
I Na mai i ’ \ i E March 1931, pages 99 Gh 
’ ~ " 
re é 
} G g 
s ‘ r 
¢ 
e } 
rT} 
. Hs , 
i vy i 
r té f - 
s ] used, H f I 
ns for: cing such calorimeters are given. H 


lt tilization of the Recess-Photometer for Determining 
Percentages of Ashes in Coal. (Farbtonmessungen mit «: 
Stufenphotometer zur Be airmen des Aschengehaltes \ 
\ rf 


Sectnsonten.) Gi KY sech ‘ ¥y 


Automatic Exxecess-Air Recorders for Boiler Furnaces 
. Mt 


Humidity and Moisture (2.08) 


4 Stirring Motor of Low Power Consumption in Vacuum 
Containing Case. (Ein vakuumdicht ge kapselte r Rue hrmotor 
mit sehr geringer L e sotungeaufnakhme. ) fa é 


ier Instrument \ l : 2 pages ] 
Motor for hygroscoy precis measurements. Temy 
I sensitiveness f ng _t E.F. (2 
aeoaeusens for Direct Water Content Determination. (Fin 
Apparat zur direkten Wasserbestimmung.) |. 5: 
er Zeitur Ve 4, Sept. ¢ 19 page 698 
srought n the market | the Nerlien kemis} 
Aktielskap-Oslo. I I gz. W ses 
measuring cy I 4 mair 
vater conter I ! s d 
I 
Relay Hydro Balance. ayere” "-Relais- We aage. F 
} RS, hevw } rep } ge ‘ 
Registe rs the irs< of bsory \ + 
esses. Compre ed t smiss s I 
or recording instruments EJ 


Power, Work and Output (2.09) 


A New Torsion-Meter for De termining the Power Output } 
of Shafts. Hi. D. Bs é \ ; P» \ 
- =e 


rh ns sis S s rs 
hed i . 
I s t ! 
h tl r I no 
s ng, nm 1 t s nda 
t x ’ S } ors r 
‘ } } S The } i is x] 
ind ri d r f tl t 
r s s 
Ha ‘ ) 
A New Dynamometer. ’ I nee? Vol. 21, N 
Messrs Heenar nd } ‘ Ltd f W cest } ve a 
juced a new Fr ] } iraulic dynamomet know! 
| I 1 } } S ! ctlyv res] 
‘ eT | ’ ed ? ’ “ es Y 
' i — ii 
il [ pt b.h.t H0 t 
‘ Cor ’ ! ~ 1. RHI 2 
Physical Properties (2.10) 
The Redwood No. 1 Viscometer. S D 
rid. Vol. 4 ily 1931, pages 51-64 
\ f descri} Y tt cons t I and ma pula 
f hie nat rn? vi ni sists ss ’ > { y ‘ 
t ‘ + T t t tT I . 1 a b va 1 T sta 
nd ? I nz h f } vl < y | 
wa r bath containing a stirrer to agitate the water. T 
I ‘ flieat n } s heer sf ind lize 1 py. the Institute ‘ Pet 
im Technologists (Great Britain). Ha. (2.10) 
Dilution Viscosimeter. (Verduennungsviskosimeter.) 
rausz & A. Ra \ 27, Jan. 14, 1931, pages 4 
Viscosity measurements on diluted mineral oil and 
products B.F. (2 
On a New Viscosimeter for Oil (Leber einen neuen Oc! a 
zachigkeitasmesser.) li. > j ' um, Vol. 26, Sept 6.4 
50, pages 1-s : 
- : a 
Drop viscosimeter according to Schaffer. Similar to I ae 
2 s viscosimet lin sults CGS units a 
E.F. (2 
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Pressure & Vacuum 
Bristol Company 
Brown Instrument 
Foxboro Co 

wliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Profile 


Co 


sch & Lomb Optical Co 
Rain 
raylor Instrument Companies 
Recording—Distance 
Bristol Company 
Brown Instrument Co 
agliabue Mfg. Co., C. J 


Taylor Instrument Companies 
Strain 
Baldwin-Southwark Corp 
Alfred Suter 
Tester 
Baldwin-Southwark Corp 
Thickness : 
B. C. Ames Co. 
Federal Products Corp 
R. Y. Ferner Co. 
Vacuum 
General Electric Co 
Volume 
Brown Instrument Co 
Foxboro Co 
Water Level for Bollers 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Wind 
Bristol Company 
Brown Instrument Co 
Taylor Instrument Companies 
GALVANOMETERS 
Brown Instrument Co 
General Radio Co 
Illinois Testing Labs., Inc 
Jewell Electrical Instrument Co 


Rawson Elec. Inst. Co 
Rubicon Company 
Weston Elec. Inst. Corp 


GAS ANALYTICAL METERS 
Chemical 
Hays Corporation 
Tagliabue Mfg. Co., C. J 
Electrical 
Brown Instrument Co 
GAS LEAK INDICATORS 
laylor Instrument Companies 
GASOLINE METERS 
Buffalo Meter Co. 
GAS-METERS 
Brown Instrument Co 
Foxboro Co. 
Tagliabue Mfg. Co., C. J 
GASOMETERS 
GEOPHYSICAL 
INSTRUMENTS 
GOVERNORS 
Laboratory Dry & Wet Gas 
Pressure 
Bristol Company 
Brown Instrument Co 
Tagliabue Mfg. Co., C. J 
Pump 
Tagliabue Mfg. Co., C. J 
GLASS BLOWERS’ GOGGLES 
Burgess-Parr Co 
GLASS STRAIN TESTERS 
GREASE TESTING APPARATUS 
Tagliabue Mfg. Co., C. J. 
GROUND DETECTORS 
Rubicon Company 
Weston Elec. Inst 


Corp. 
GROUND-OHMER 


GYPSUM TESTING INSTRUMENTS 


Alfred Suter 
HARDNESS TESTERS 

Baldwin-Southwark Corp 

Alfred Suter 
HARMONIC ANALYZERS 


HELIOSTATS 


Gaertner Scientific Cory 
HIGH FREQUENCY APPARATUS 
Rawson Elec. Inst. Co 


Rubicon Company 
Weston Elec. Inst. Corp 
HIGH VOLTAGE 


Fuses 
Littelfuse Laboratories 
Indicators 
Jewell Elec. Inst. Corp 
Weston Elec. Inst. Cory 


Measuring Devices 

General Electric Co 

Jewell Elec. Inst. C 

Weston Elec. Inst. Corp 
Testing Devices 

General Electric Co 
HUMIDITY CONTROLLERS 

Bristol Company 

Le yxboro Co 

gliabue Mfg. Co., C. J 

Taylor Instrument Con panies 
HUMIDITY RECORDERS 
Wet & Dry Bulb Thermometers 

Bristol Company 

Brown Instrument Co 

Foxboro Co 

Tagliabue Mfg. Cx 2 

l'aylor Instrument Companies 
HYDROGEN ION METERS 
Indicating 

Rubicon Company 
Controlling, Recording 

Leeds & Northrup C 





HYDROMETERS 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Compan 
HYGROMETERS 


Brown Instrument Co 
Pomere Co. 


lagliabue Mfg. Co., C. J 
Ta lor Instrun ent Compar 
ILLUMINOMETERS 


Weston Elec. Inst. Cory 
IMPACT HARDNESS TESTER 
Alfred Suter 
IMPACT TESTING MACHINES 
Alfred Suter 
Alternating 
INDICATORS—See Gages 
INDUCTANCES 
General Radio Co 
Rubicon Company 


INSTRUMENT CALIBRATION AND 


REPAIRS 
Jewell Electrical Instrument Co 
Rawson Elec. Inst. Co 
Rubicon Company 
Weston Elec. Inst. Cory 


INSTRUMENT FUSES 
Littelfuse Laboratories 
INSTRUMENT OILS 
INSTRUMENT TRANSFORMERS 
General Electric Co 
Jewell Electrical Instrument Co 
Weston Elec. Inst. Corp 


INSULATION TESTING EQUIPMENT 


General Electric Co 
Rubicon Company 
INTEGRAPHS & INTEGRATORS 
INTERFEROMETERS 
Gaertner Scientific Cory 
INVERTED CONVERTERS 
Bodine Electric Co 
JOB TIMING RECORDERS 
KEYS AND SWITCHES 
General Radio Co 
Rubicon Company 
KILNBOY 
Foxboro Co 





The 





Thesest INSTRUMENT in the world 
can be made better with jewel bearings. 


Our experimental engineer is ready to 
assist you without obligation. 


For accuracy, wear, prestige and sales 
value there is no substitute. Write us. 


INDUSTRIAL JEWEL CO., Ine. 


26 BEDFORD STREET 


WALTHAM, MASS. 
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Ss given. TI fé n 
oul of ! 
iPehen >) | 
The Determination of the Elastic Constants. (Die Bestim 
mung der elastischen Konstanten.) 
’ , Ve . O24 S \ 
pawes 678-¢ 
The 1 | 
1) TI 1 H 
Mater n i e 4 
tion d t ; ! | 
I ind t 1) é 
t . 
} it ' 
n of +} 
) Mod ' 
»L 
TESTING AND INSPECTION (3) 
Physical Testing and Inspection (3.1) 
New Testing Equipment. \ \ 
1930, pages 96-298 
General d 
fur ductility testing and ba not t 
of the maet ‘ nd ne 
the Tinius Olsen Ts 1 Comy RHI ) 
Time Lag in Detonation Determinations. ° 
\ j ' I ‘ mall 
In mate} or e] 
ble-float carbureter, tl I 
or ine ise ! nter 7 
the oth er is made, ] 1 
wa made nt ‘ ] ! 
ts the onclusiol! di I I 
to dry it the 1 1 ! bu 
linder-bloc] t} n d neo 
ment. Bef ti t ! 
iched, | | 
stimation,. ( 1) 
Taking of Samples and Testing of Material for Motors 


(Probeentnahme 


Ernst | 


Testing Welds. 


net 


Testing Machine 
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paw H00-601 

The tre t« } 

issed and tl dai 

The it ie f1 tu 

iused b it ive 

ru tu } ’ ‘ 

ind final] i Rec 
larger and 1 nt 
become t« t a j 

hown how na rhe 
be take nad } } 

ich imp | e t 
chine give. H ) 

The Bridge Methods of 
Weldin Vol. 2, Ma 1% ] 

Deseribes the X i d i 
the Babcock & YV bh 
velds. Ha, (3.1) 

Universal Hyéraulic 
ance. A. O 
pare 128 

For tensils ind fat ‘ 

Testing Stone by Means of 
leering Progre Vol. 12 \ugs 

For stones exposed to mecl 
in stair-tread floors, at 
reliable and simple meat 
The testing machin in I 
nozzle is directed under er 
iven distance, is describe H 

X-Rays in Engineering. \ 
108, Jan. 9, 1931, pages 7% 
The 2 fields where radiology 
(1) Examination of isting 
and lack of ‘ zeneit in 
spectroscope investigation of 
structure and the modificat 
common engineering proce 
the denser the mat il, the 1 
rhe power of penetration depe 
the X-rays are produced. WI 
trated by 40,000 It i it 
volts: the current consumy 
milliamperes. The practice of 
graphs and explanation f 
length. Ha. (3.1) 
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KILOVOLT AMPERE METERS 


MULTIPLIERS The Influence of Shape and Magnitude of the Sectico 
KLYDONOGRAPHS t 


the Chip on the HKResult of Measurements of Cutting | 
sures on Turning Tools. (Der Einfluss von Form und Gr. 








LABORATORY WASHING MACHINES 
: k . y 


LACTOMETERS 


LAUNDER OMETER 
LENGTH MEASURING MACHINES 


& 


LEVELS 
Centering 


Eaglacer s, Wye, Precision, Prism 


i 


LiquiD METERS 
LOCOMOTIVE INDICATORS 


LUSTER METERS 
MACHINE OILS 
MAGNETOMETERS 


MANOMETERS 
I nl 


MASTER CLOCKS 
MEGOHMMETERS 


I 
K n ( ) 
MEGOHM VOLTMETERS 
“wee ; rical Instr 
\\ } (or 
MELTINGPOINT APPARATUS 
Bur r { 
METER PROVERS, Gas 
METER TESTERS, Gas 
MICROMETERS 
cee { 
(ra r { 
MICROAMMETERS 
() il } i 
Jewell I rical Instru { 
Rawson | al Instr nt ¢ 
\\ t lr { 
MICROFARADMETERS 
& R { 
Jew k I r ( 
Ru { y 
Weston F { 
MICRO PYROMETERS 
MICROSCOPES 
Brinell 
Bausch é 
Gaertner S { 
Alfr ~ 
Measuring 
R. Y. r ( 
ee 


Petroarapical 


Toolmakers’ 
k 


k | 0 { 
Gaertner S ( 
MICROTOMES 
Bau a 1 0 ul ( 
MILLIAMMETERS 
t 
{ ral } { 
{ ral Ra { 
Jew k Ir { 
Rawson E Inst. ¢ 
Weston } ] ( 
MILLIVOLTMETERS 
i. " 
I Ins ( 
( k { 
I s Tes lt 
\ k l ( 
nk rical I ( 
vlor Inst. ( I S 
\\ i) ] 


MOISTURE METERS 
M 


{ { 


MOTOR RADIATOR VALVES 


s-Honeyw Cc 


MOTION RECORDERS 
Mechanical 


MOTORS 
} 
MOTOR GENERATOR SETS 
t Co 
MULTIMETERS 


w i Inst. (¢ 
Rawson Ele Inst. ( 
MULTIPLE PEN RECORDER 


Raldwin-Southwark Cory 
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: k 
NEON FILLED TUBES 
NEPHELOMETERS 
OHM METERS 
( ral R 
Ele J 
I Ir ( 
Li 
OILS 
ott METERS 
o1L TESTING ‘APPARATUS 


G r } 
rir { ur 
OPERATION RECORDERS 
Electrical 
Foxboro ( 
ORIFICE METERS 
—— 


Indicating & Recording 


{ ( 


ORSAT APPARATUS 
OSCILLATORS 
We ] 


OSCILLOGRAPHS. 


tr 
Gener ; ( 
S wark ( 


OXYGEN RECORDERS 


PAINT TESTING ely aaa 


Atlas F D 
PANTOGRAPHS 

G rS fie Cor 
PAPER TESTING INSTRUMENTS 

Atlas E De ( 
PERFORMANCE METER 
ene 

Rut 


PAPER TESTING INSTRUMENTS 
PERISCOPES 
Bausch & Lomb Optical ( 
qeaeriner S t { 
PHASE INDICATOR 
PHASE SEQUENCE INDICATOR 
PHONOGRAPH TURNTABLES 
Electric 
Bodine Electr 
PHOTO-ELECTRIC COLOR 
ANALYZERS 
General F ( 
PHOTO- ELECTRIC COLOR 
COMPARATORS 
Gener E ric ( 
ow ELECTRIC CELLS 


We t : + ( 
PHOTOMETERS 
(sae s f { 
Bausch & Lomb 0 
PHOTO- MICROGRAPHIC EQUIP. 
B & | ho 
PHYSICAL TESTING MACHINES 
Atlas Elec. Devices ( 
RB n-S hwark ( 
Alfred Suter 


PITOT TUBE METER 
Brown Instrument ( 
Foxboro ( 

PLANIMETERS 

Automatic Flow Record 
Brown Instrument ¢ 
Foxboro Company 

Linear 
Brown Inst. ( 

Hbalaw s towark ¢ 

Radial 

Square Root 

ro ¢ 
POLARISCOPES 
ius Optical ( 
tner S tifte Cor 

POSITION RECORDERS 
Bristol © 1 
Foxboro ¢ 


Tagliabue Mfg. Co., C. J 
POTENTIOMETERS—indicating 
Brown Instr 
——— tric ( 
z it n ympanv 
Recording & Contralling 
Brown Instru 
Seated = Comparing 
Epr ratory lr 


Feussner Type 
ppley Laboratory, Inc 


des Spanquerschnitts auf das Messergehnis bei Schmitt« 
Messungen an Drehwerkzeugen). 


New Permeability Specimen fer Comparison Tests. 


i. H ) 
Temperature and Humidity Control in Cement Test 


r 


ts. Ha. ) 
A New 100-Ton Universal Testing Machine. 


Radiographic Inspection with ‘Gamma Rays. 


\ LUE I i i, } BCS « “& 


A New Research Tool. 


One Millien Pound Testing Machine for Testing Wire Ro; 
Spockmens. . i : 3 ’ 


( 


A detailed descriptior f ne for testing 
s equipped 1utog ’ g < 
my « H 
i | pel I H 
Hardness Testing Superhard Materials. A S 
; Ve hs \ 2 ‘ y oe 9 & 
| < Tt < 


Testing of Concrete bere Coatings. (Zur Pruefunge 


der Betonse hutzanstriche. : I K 

Th Lut} r suggests s P . sting mé« c 

Tester for Internal Strains in Glass. (Glasspannungsprue! 
er.) M. } y . ll, Nov. 2 pace 

‘ siete ‘ N) } RS < } eens 
Wetzlar, Steezg & Reuter, Hamburg. E.F. (3.1) 


X-rays for Investigation of Organic Materials. (Reentge: 
strahlien zur Materialpruefung organischer Werkstoff« 
} MaRK ; 1 i Oct 1930. pages 866-868 

X-ra nvestigation of silk, textile prod ts, d 
t Val is photog! S al presented and the 
nportatr ] i. ] l 

Apparatus for Determining Deviations in Internal Diar 
eters of Tubes. (Apparat zur Bestimmung ven Abweichung« 
des inneren Durchmessers von Roehren und dergleichen 
Pet um, \ 26, April, 1930, pages 4 | 

Pertains to ar pparatus develope n tl Ress 

tory of the Bataafsche Pet eu Maatschappij. E.! 

Investigation on a New Apparatus for Testing the Lubr 
eating Power of Oil. (Untersuchungen an cinem neuen A) 
parat zur Beurteilung der Schmierfachigkeit von Oclen 
R. VoreTraenver. Pets , 1. 26. April. 192 pare § 

New apparatus deve ped in tl Hydrau Inst 
the Technische Hochschule Muenchen under the dit 

) 


Prof. Dr. D. Thor E.F 1) 
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POWER FACTOR METERS 
Electric Co 
jewell Elec. Inst. Co 
Weston Elec. Inst. Corp 


PRESSURE RECORDERS 


General 





abue Mfg. Co., C. J 


r Instrument Cos 


PROCESS TIMING AND SIGNALING 
INSTRUMENTS 
Bristol Company 
liabue Mfg. Co., C. J 


PROJECTION LANTERNS 
Rausch & Lomb Optical Co 
PROTRACTOR 
Optical 
Rausch & Lomb Optical Co 
PSYCHROMETER 
Recording 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
fagliabue Mfg. Co., C. J 


Taylor Inst. Companies 
Sling 

laylor Inst. Companies 
PYRHELIOMETERS— 


Weather Bureau Type 
Eppley Laboratory, Inc 
PYROMETERS 
Optical 
Pyrome 
Radiation 
Indicating 
Brown Instrument Co 
Pyrometer Instrument Co 
Taylor Instrument Companies 
Recording 
Brown Instrument Co 
Pyrometer Instrument Co 
Taylor Instrument Companies 
Thermo-electric 
Immersion 
Bristol Company 
Brown Instrument Co 
Illinois Testing Labs., Inc. 
Pyrometer Instrument Co 
Taylor Instrument Companies 
Indicating 
Bristol Company 
Brown Instrument Co 
Illinois Testing Labs., Inc 
Taylor Instrument Companies 
Recording and Controlling 
tristol Company 
Brown Instrument Co 
Taylor Instrument Companies 
Surface Contact 
Bristol Company 
Brown Instrument Co 
Illinois Testing Labs., Inc 
Jewell Elec. Inst. Co 
Pyrometer Instrument Co. 
laylor Instrument Companies 
RADIATION TUBES 
Pyrometer Instrument Co. 
RADIO FREQUENCY OSCILLATORS 
General Radio Company 
Jewell Elec. Inst. Co 
RADIO SET ANALYZERS 
General Radio Company 
Jewell Elec. Inst. Co. 
Weston Elec. Inst. Corp. 


RADIO TUBE CHECKERS 
General Radio Company 
Jewell Elec. Inst. Co. 
Weston Elec. Inst. Corp. 

RADIO TEST PANEL 
Jewell Elec. Inst. Co 
Rubicon Company 
Weston Elec. Inst. 

REFRACTOMETERS 
Sausch & Lomb Optical Co. 

REGULATORS—See Controls 

RELAYS 
General Electric Co. 

General Radio Co 

Jewell Elec. Inst. Co 
Minneapolis-Honeywell Co 
Weston Elec. Inst. Corp. 

Light Sensitive 
Surgess-Parr Co. 

Vacuum Contact 
Burgess Parr Co. 

Vacuum Tube 
Burgess Parr Co. 

REMOTE METERING EQUIPMENT 
Bristol Company 
Brown Instrument Co. 

General Electric Co 
Republic Flow Meter Co. 

RESISTANCE—Electrical 
General Radio Co. 

Rubicon Company 

RHEOSTATS 
General Radio Company 
Rubicon Company 


ter Instrument Co 


Corp 


SACCHARIMETERS 
Bausch & Lomb Optical ¢ 
raylor Inst. Companies 

SACCHAROMETERS 
Tagliabue Mfg. ¢ Ce 

SALINITY INDICATORS 
Rubicon Company 

SCALES 
Gaertner Scientine ¢ 
Alfred Suter 

SEISMOGRAPHS 
R. Y. Ferner Cr 

SERVICE RECORDERS 

SHUNT METERS 
Bristol Co 

SHUNTS 
Jewell Elee. Inst. ( 


Weston Elec. Inst. Cory 


Brown Instrur 


olis-Hon 
SPECIAL INSTRUMENTS 
Burgess-Pa 
SPECIAL snainaete, 
INSTRUMENTS 
Atlas Electric Devices ( 








SPECIFIC “GRAVITY APPARATUS— 

Gas 

Hays Corporat 
SPECTROGRAPHS 

Bausch & Lomb Optical Co 

R. Y. F 

Gaertner Scient Cort 
SPECTROSCOPES 

fausch & Lor Optical Co 

R. Y. Ferner ( 

Gaertner Scientific Corp 
SPECTROPHOTOMETERS 

Bausch & Lomb Optical Co 

Gaertner Scientific Cor; 
SPEED INDICATORS 

See Tachometers 

SPEED RECORDERS 

Bristol Company 

Brown Ins ent ¢ 
STANDARD CELLS 

Eppley Laboratory, I 

Weston Elec. Inst. Cory 
— WATCHES 

R. Y. Ferner Co 
STRAIN GAGES 


faldwin Southwark Corp 


erner Co 


Alf red Suter 
SULPHUR DIOXIDE METERS 
Hays Corporation 


Tagliabue Mfg. Co., C. J 
SULPHUR DETERMINATION 
APPARATUS 
~ urgess Parr Co 
igliabue Mfg. Co., C. J 
SUNSHINE RECORDERS 
Taylor Instrument Compar 
SURGE INDICATORS AND 
RECORDERS 
General Electric Co 
SYNCHRONIZING FORKS— 
Electrical 
General Radio Co 
SYNCHRONOUS MOTORS 
Bodine Electric C 





TACHOGRAPH 
Baldwin-Southwark Cory 
TACHOSCOPES 
Brown Instrument Co 
TACHOMETERS 


Bristol Company 

Brown Instrument Co 

Foxboro Co 

Weston Elec. Inst. Cory 
TELEMETER 

Baldwin-Southwark Cory 
TELESCOPES 

Bausch & Lomb Optical C« 

R. Y. Ferner Co 

Gaertner Scientific Corr 
TENSILE TESTERS FOR PAPER, 

WIRE, SHEETS, ETC. 

Alfred Suter 
TENSOMETER (Huggenberger) 

Baldwin-Southwark Corp 
TESTING MACHINES 
Fatigue 

Alfred Suter 

Baldwin-Southwark Corp 
Impact 
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Automobile 
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Kaldwin-Southwark 


Hardness 


Baldwin-Southwark Cor; 


= Hardness 


Portable —Tensile—Compression 


sSaldwin-Southwark Corp 


Sheet Metal 
Baldwin-Southwark ( 
Torsion 


Oil & Bearing 
sSaldwin-Southwark ( 

Universal 
Baldwin-Southwark Cory 


A. Suter 


TEXTILE TESTING INSTRUMENTS 


Atlas Electric Devices Co 


A. Suter 
THERMIONIC RECTIFIERS 
General Electric Co 


THERMO-JUNCTIONS (Electric) 


General Radio Co 
Rawson Electrical Inst. Co 


THERMOPILE—Coblenta Type 


Eppley Laboratory, In 
THERMOMETERS 
Gas Filled 
Bristol Company 
Brown Instrument Co 
Foxboro Company 
Republic Flow Meter Co 
Tagliabue Mfg. Co., C. J 
laylor Inst. Companies 
Mechanical 
Brown Instrument Co 
Foxboro Co 
Minneapolis-Honeywell Cc 
Republic Flow Meter Co 
Tagliabue Mfg. Co., ¢ J 
Mercurial 
Bristol Co 
Tagliabue Mfg. Co., C. J 


Taylor Instrument Companies 


Resistance 
Brown Instrument Co 
Illinois Testing Labs., In 
Vapor-Tension 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Tagliabue Mfg. Co., C. J 
laylor Inst. Companies 
Wet & Dry Bulb 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Tagliabue Mfg. Ce ae 
laylor Instrument Companie 
THERMOSTATS 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Minneapolis-Honeywell Co 
Tagliabue Mfg. Co., C. J 


Taylor Instrument Companies 


TIME INDICATORS 
Baldwin-Southwark Corp 
TIME METERS 


General Electric Co 


TIME OPERATION RECORDERS 


Bristo] Company 

Foxboro Co 

Tagliabue Mfg. Co., C. J 
TIME RECORDERS 

Bristol Company 

Brown Instrument Co 

Gaertner Scientific Corp 

Foxboro Co 

Tagliabue Mfg. Co., C. J 
TIME SWITCHES 

General Electric Co 
TIMERS 

Minneapolis-Honeywell Co 

Rawson Elec. Inst. Co 

Rubicon Company 
TORSIOGRAPH 

Baldwin-Southwark Corp 
TORSION MACHINES 

Alfred Suter 
TRANSFORMATION POINT 

RECORDERS 
Brown Instrument Co 


TRANSFORMERS (instrument) 


General Electric Co 

General Radio Co 

Jewell Elec. Inst. Co 

Weston Electrical Inst. Corp 
TRANSITS 
Engineer's, Surveyors, Mine 

Gaertner Scientific Corp 
Pocket 

Taylor Instrument Companies 


TUNING FORKS—Electrically Driven 


General Radio Ce 
Gaertner Scientific Corp 
Rubicon C empany 


TURBIDIMETERS 


Burgess-Parr Co 
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U- wae MANOMETERS 
oration 
Me rey & Jones Ltd 
tepublic Flow Meter ( 
VACUUM RECORDERS 
Bristol Company 
Brown Instrument Co 


laylor Instrument Cos 
VACUUM TUBE BRIDGES 

Genera! Radio Company 
VACUUM TUBE RELAYS 


Burgess-Parr Co 


VACUUM TUBE VOLTMETERS 
| Elec. Inst. ( 


Je we 

Rawson Elec. Inst. Co 
VALVES 

Automatic Shut Off 

Bristol Company 

Brown Instrument Co 

Foxboro Company 

Minneapolis-Honeywell Co 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Cos 
Balanced 

Brown Instrument Co 

Foxboro Co 

lagliabue Mfg. ¢ 
Diaphragm 

Bristol Company 

Foxboro Company 

Tagliabue Mfg. Co., C. J 


C2 


Taylor Instrument Companies 


Electrically Operated 
Bristol Company 
Brown Instrument Co 
General Electric Co 
Minneapolis-Honeywell C« 
Republic Flow Meter Cx 
Reducing 
Tagliabue Mfg. Co., C. J 
Regulating 
sristol Co 
srown Instrument Co 
Foxboro Co 
Minneapolis-Honeywell Co 
Tagliabue Mfg. Co., C 


Taylor Instrument Companies 


Safety, Fuel Shut-off 
Minneapolis-Honeywell Co 
Tagliabue Mfg. Co., C. J 

VENTURI METERS 
Brown Instrument Co 
Foxboro Co 
Republic Flow Meter Co 

VIBROGRAPH 
Baldwin-Southwark: Corp 

VIBROSCOPE 
Baldwin-Southwark Corp 

VISCOSIMETERS 
Tagliabue Mfg. Co 
laylor Inst. Companies 

VOLTAGE DIVIDERS 
General Radio Co 
Rubicon Company 

VOLT-AMMETERS 
General Electric Co 
Jewell Electrical Inst. Co 
Weston Elec. Inst. Corp 

VOLTMETERS 

Electrostatic 
Rawson Elec. Inst. ( 

Indicating 
General Electric Co 
General Radio Co 
Jewell Electrical Inst. Co 
Rawson Electrical Inst. Co 

Weston Elec. Inst. Corp 
Recording 
Bristol Company 
General Electric Co 
Thermionic Rectifier 
General Radio Co 
Jewell Elec. Inst. Co 

WATER METERS 
Foxboro Co. 

Republic Flow Meter Co 
Tagliabue Mfg. Co., C. J 


WATER METERS—Hot and Cold 


Buffalo Meter Co. 


WATER & SEDIMENT ——— 


Tagliabue Mfg. Co., C 
WATTHOUR METERS 

General Electric Co 
WATTMETERS 
Indicating 

General Electric Co 


Jewell Electrical Instrument Co 


Rawson Elec. Inst. Co 

Weston Elec. Inst Corp 
Recording 

Bristol Company 

General Electric Co 
WAVEMETERS 

General Radio Co 
WAX MELTING APPARATUS 

Tagliabue Mfg. Co., C. J. 
WEAR-OMETER 

Atlas Electric Devices Co 
WEATHER-OMETER 

Atlas Electric Devices Co 





X-Ray Testing of Compressed-Gas Flasks. (Rontgenp 
fung von Druckgasfiaschen.) C. Kantner & A. Herr. Au 4 
1 irbeitung, Vol. 24, June 1, 1931, pages 167-171 4 

“Co n ntin uling a previous investigation, additional m 
has been collected to show defects in manufacture and 
lation of rules in manufacturing. A portable installatioy 
shop tests is described. The whol Xr iy outfit cost 
6500; 15 flasks could be tested in one hr., including the 
lS exposures. The expenses for ‘the testing of 
flask amounted to RM 1.43, incl e of films and cher 
Ha. (3.2) 

The Microscope for Production Control in the Small Pia»; : 
G. E. S$: KER. fron Age, Vol. 128, Oct. 29, 193 
1104, 

The author explains and describes the advantages 
possibilities of laboratory control of production by sh 
micrographs and macrographs of good and of defé 
metal specimens. He gives a layout of a little labora 
for simple metallurgical and chemical tests. Ha 3.2 i 

Balance. Curstrer B. Lorv, American Machinist, Vol, 75, Aus i 
1931, pages 3: 

A compre he nsive review of the methods of obtaining 
testing balance in mechanical bodies is given with 
trations. Ha. (3.2) 

A Mirror « omparator for Produc tion Inspection. 0. P 
STi American lachinist, Vol. 75, Sept 10, 1931 I 
$17 118. 

A combination of optical and mechanical transference 
duces a magnification of 1000: 1, so that an error of 1 
in. would show 1 in. deflection in the microscope. Arrat 
ment of the device on the work piece is illustrated. Ha 

A New Wheel-Flange Gauge. (Eine neue Spurkranzlehre.) 
( CAESAR. Organ fuer dite Fort hritte des Eisent uhnwesens, Vo 
May 1, 1930, pages 218-220 

A new wheel flange gauge is introduced and the ady 
tages of the instrument are discussed. 8 ill E.I". ( 

A New Testing Method for Thin Sheets. (Ein neues Prue f- 
verfahren fuer yg ay he.) E. Srener. Zeitschri fuer 
kunde, Vol. 23, Feb. 1931, oe 64-66 

\ deep-drawing este er according to Guillery fo 
sheets is described. The deep drawing properties ¢’ of 
material tested is evaluated by means of the following 

dp~do 
mula e’ , whe 





cere eeee Sears 








ative 











} 


dy 
( initial diameter of the drilled hole, dg diamete 
the whole at the beginning of the rupture. 4 ill. 3 referer 
E.F. ( 

Improved Instrument for the Measurement of Threads 
(Verbessertes Gewindemessgeraet.) F. Gorpre.. Zeitschrift 
Instrumentenkunde, Vol. 50, Jan. 1930, pages 37-43 

The improved instrument is described and illustrated 
the mathematical fundamentals given oF. ( 

Moisture-Proof Determination of Waxed Papers. ( 
ALLEN THoMAs AND HerMAN J. Resoutet. Industrial & Engin 
Chemistry, Analytical Edition, Oct. 15, 1930, pages 390-391 

Apparatus and method are described. Test requires 
hours. MEH (3.2) 

Lacquer Studies. 1—Development of an Abrasion Test for 
Use with Nitrocellulose Lacquers. Witiiam Kocnu. Jndustr 
Engineering Chemistry, Analytical Edition. Oct. 15, 1930, pages 4 
109. 

The equipment, theory of development of the test 
the practical use of the proposed method for measu1 
abrasion of lacquer films are described. MEH (3.2) 





Maintenance Testing and Inspection (3.3) 


A New Testing Set. Electrician, Vol. 106, Jan. 23, 1931, pa 
145. 

Dynameg, Ltd., of 41 Oriel Road, Bootle, Liverpool, Er 
puts out in 2 types a new testing set. No. 2 equipment co: 
tains a specially constructed generator which in conju: 
tion with the switch on the side of the case, permit a. 
d.c. use at will for testing purposes. It is fitted with 3 tern 
nals, together with enclosed neon lamp or ohmmeter read 
ing directly in megohms. The instrument, enclosed in an o 
case fitted with leather carrying handle, serves the follow 
ing functions: test lamp, polarity indicator, a.c. and dx 
dicator, circuit and line tester, earth tester, and insulat 
resistance tester. No. 1 type is cheaper, simpler, develo} 
only a.c., without ohmmeter or switch, and will give only i 
approximate insulation test. It is designed principally f = 
the use of wire-men, but serves as well as No. 2 except f 6 
insulation testing. WHB (3.3) 

Location of Failure in Open Transmission Lines. (Feh 
lerortbestimmung in Freileitungsnetzen.) M. Water. Elekt? 

chnische Zeitschrift, Zschr., Vol. 52, Aug. 13, 1931, pages 105 
1060. 


The present status of methods and cquipment for locatir is 
failures in overhead transmission lines is reviewed and | 
few recent measuring methods are described with their i: a 
struments. The determination of the place of breakdown e 
made either from observation of voltages or from the ops s 


ating periods of relays with known time characteristic, 
from both combined. A few examples illustrate the method 
Eighteen references supplement the paper. Ha. (3.3) 


Dak se ean 





ELECTRICITY AND MAGNETISM (4) 


Electrical Measurements and Instruments (4.1) 


On the Measurement of High Resistance by the Bridzg 
Method. J. A. C. Trrcan. Philosophical Magazine and Journal 
Science, series 7, Vol. 12, Oct. 1931, pages 840-843. 

The difficulty in measuring resistances of a higher ord: 
than 106 ohms by the ordinary Wheatstone bridge meth« 
due to the small current in the galvanometer branch 
overcome by using a thermionic valve with suitable hig 
and low tension batteries in connection with a robust ga 
vanometer. The method is described and illustrated by a fé 
examples. Ha, (4.1) 








Benpr e. 4 

Au a 

su) EDITORIAL COMMENT 

Tee 4 (Continued from Page A7) 

the tak. 4 hapes, castings, ete., to mect definite and rigid spe 
1em » <ifications as to hardness, strength, grain size and 
Plans 4 tyucture, surface finish and condition. 

7. “This trend is so pronounced and successful that it 
sho * nay be considered epochal in the metal industries, and 
ee a within a very few years such will in all probability 
A a be universal practice. The user or fabricating plant 
meee will then be able to produce better and cheaper prod 
Eh ucts than at present. Such refinements represent the 
a Z real potential market of the future for better manu 
» De aq facturing methods and equipment.” 
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alehre.) 
Vol 
nt READERS’ COMMENTS 
v. (3 
_Pruet- 
o. lo the Editor of INSTRUMENTS: 
of t I am a subscriber to your magazine INSTRUMENTS and 
ne fe wish to advise you that at the present writing I have not re 
vhere ceived my January copy. 
ete! [I note that it is published the 15th of each month and think 
ape ; ing that perhaps there may have been some unavoidable delay 
breads. I have waited until today. 
= [I am very desirous of getting all my copies as I find this 
a : magazine one of the best which has come my way in a long 
Cu 4 time and intend to have them bound for reference. I hope this 
— a explains my anxiety to receive my January copy. 
~* s February 1, 1932 Anserr O. Pivrr 
at for 2 Racine, Wis. 
S 4 Be 
suri . lo the Editor of INSTRUMENTS: 
a We wish to express our appreciation of the new INSTRU 
a MENTS as represented by your January 1932 issue. The mag 
pag a azine is greatly improved and we find it of great interest in 
a. . keeping us in touch with developments in the instrument field 
soe 3 We note much improvement in the type of advertising ma 
LC. 0 P. terial and the various items of particular interest to research 
ge s laboratories. We appreciate such information as can be ob 
Ate e tained from advertisements such as the C. J. Tagliabue Manu 
c. in 3 facturing Company on the inside front cover, the Burgess-Parr 
Stee Be Company, Inc., page Al, Bausch & Lomb, page A7, and many 
ly * a others too numerous to mention. 
rt fe ‘4 INSTRUMENTS is becoming of more value to us because 
Feh 4 of these varied fields since it serves to keep us in touch with 
ey new instruments and uses of same which are so essential to the 
proper conduct of industrial research. Wishing you increased 
oy success and approving heartily of the improved appearance 
ehh 3 and utility of the new INSTRUMENTS, we are 
yper 3 February 2, 1932 Joun J. SHANK 
-& a Waynesboro, Pa. Wayne Laboratories 
To the Editor of INSTRUMENTS: 
“_ 3 [ have recently received the January issue of INSTRU 
al a MENTS and like the new size much better than the old size. 
in a { will do all I can to get some subscriptions for INSTRU 
_ . 3 i MENTS because up to date, I have found no other publication 
nig! 4 which covers its field as well as INSTRUMENTS. 
fe . Daniet E. Krause 
4 February 5, 1982 Brillion Iron Works, Brillion, Wis. 


NEW GIGANTIC 
TESTING MACHINE 


(Continued from Page 46) 


One of the unusual and unique features of this ma 
chine is the highly refine d control which is INCOrpor ited 
, 


Devices are mounted for maintenance of constant load 


over an indefinite period; devices for application of load 


at constant rate of load increment; start, stop and inch 
ing buttons for motor control; limit switches for safety 
and cut-outs for the same under specific conditions. A 
Telechron clock and indirect lighting for the gages a 


well as pilot lights for motor circuits are additional re 
finements. 

Shipment of the huge machine would ordinarily be a 
serious engineering task in itself. But a simple job is 
made of it because, fortunately, the location and facili 
ties of the Baldwin locomotive works permit shipping 
the machine as if it were a locomotive by loading it 
heavy sections dirt ctly into the hold of a steamer docked 
at the plant. 


ry 


All the latest developments in methods 
and apparatus for technical measurement. 


The ARCHIV FUER TECHNISCHES 
MESSEN presents in classified, indexed 
form, on sheets prepared for filing, peri- 
odic summaries of the most advanced 
measurement theory and measurement 
practice in science and engineering. Rec- 
ognized experts on different subjects 
gather the valuable information scattered 
throughout the literature of the world, or- 
ganize it so you can get at the subject you 
want directly, and adapt it into the most 
effectively useful summaries. 


These summaries are published in re- 
ports of 32 pages each, |2 reports annual- 
ly. The series will be complete in five years, 
covering every branch of science and 
engineering. The editor, Dr. Ing. George 
Keinath, is Honorary Professor for Electri- 
cal Measurement, Technische Hochschule 
Berlin, also author of "Elektrische Tem- 
perature Messgeraete" and ''Die Technik 
Elektrischer Messgeraete." 


In comparison to the value of having the 
most advanced ''state of the art’ of tech- 
nical measurement at your command, the 
subscription price, $5.00 per year, is ab- 
surdly low. $6.00 in combination with a 
year's subscription to INSTRUMENTS. 


INSTRUMENTS 
Feb. 1932—Page AZ! 
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~ MAGNETIC COUNTERS 



















































4 
: | 7 » Hf = au ant Mechanical contacts on machines . 
: s 3 . ’ 
: eoe i-k OO} : in the shop make and break the 
: : electrical circuits which operate 
offers Magnetic Counters as primary : : : a 
: ; the Counters over your desk, or : . . 
: control-instruments in operating pro- i ; 
: il : banked on convenient counter- : 
duction machines. These Counters : : 
give you an every-minute record of : board. Your regular lighting 
production at individual machines. : circuit supplies the current (or 
: No waiting for reports from the fac- : : storage batteries if SO specified : 
: . You get the total of finishe : : : 
: ey oe ee Se 4 od : in ordering Counter). Let us : 
: products or smallest parts—as fast : E ' af ; : 
= _ 3 : ive you complete information : 
as produced. “Wired” to you from : : & ¢ P F : 
machines or assembly lines. Recorded 3] : on application of these Counters 
{] om the Counter-dials over your desk.  {Licooccaaanaaaaaae? 4 toyourmachine needs. « « | 
; Mechanical Counters for every requirement are shown and described in the Veeder-Root : 
: (Catalogue. Write for copy, and ask for the facts on how Counters simplify 
| . . : 
: ‘ - 7 j 0 - 2 } a Ds s 
| profit-making at the types of machines you operate. : 
| 7 
| Re) : 
:| OFFICES IN THE Nood ) Gs OO Jincorroraren BUILDERS OF COUNTERS : 
| enn eedo’ ROO HARTFORD, CONN. FOR EVERY PURPOSE 
6 
INST | 
NS TAN 
KNOW LEDGE 
of your flow conditions B I 
7 > Bausch & Lomb Optical Co., 615 St Industria Jewel Ce 26 Bedford 
with the Paul St Rochester, N. Y A 8 st Waltham, Mass 
Bodine Electric Co., 2244 W. Ohio 
M Street, Chicago, Ill. A 3 L 
Brist Compat . Waterbury. Conn Littelf is¢ Labs 1772 Wilson Ave 
* "Back C we nue, Chicago, I] 
Brown Instrument Co., 4482 Wayne M 
L Ave., Philadelphia, Pa A 5 
Morey & Jones Ltd., 922 Sx 
7 > Cc. F. Burgess Laboratories, In¢ Hemlock St., Los Angeles, Ca 
FLOW 202 East 44th Street, New York 
- _ N. ¥ oo | 
INDICATOR RONDE Se eh ok eae 
= , . ee eee 
Calibrated in any units = ; 
you desire fer direct Ellison Draft Gage Co., 214 West R 
reading of rate of flow Kenzie St., Chicago, II] AS Racine Company, Jules, 20 West 
in lines carrying water, Eppley Laboratory 12 Sheffield i7th Street, New York 
oils, chemicals, air, gas Aver Newport, R. 1 A 9 Rawson Electrical Instrument ‘ 
and steam — pressures 19-92 Windsor St Cambridge 
to 1000 Ibs. F Mass 
Two types — ‘*‘ Close’’ Federal Products Cory] Prov Review of Scient Instrur 
5 ; > F Universit Ithe N. ¥ 
~— — and **Remote’’ Hook- dence, R. I. . PE ° } 
. up. Ferner CC R. Y., Investment i ye enn gan lg N. Sixth S 
, : Building, Washington, D. C A12 sCipae 
Write for Bulletin 208, Seat Fox! M \ I 
. . . { | Ass 
with interesting tech- . . or, ; 
- nical details .... No Taylor Inst ument Cos... 95 Ames 
obligation. G terete fe 
Gaertne! Seientific Corp 1201 
V Wrightwood Avenu 412 v 
e . a ae General Radio Co Cambridge \ Veeder-Root, Ine¢ Sargent & ¢ ' 
MOREY & AONES. Lid. Mass i \ jen Sts Hart ra, 4 nr 
Manufacturing Engineers w 
« . H . 
923 So. Hemlock St., Los Angeles, Cal. Weston Electrical Instrument ¢ 
Hays Corporation, P. O. Box 299, 591 Frelinghuysen Ave Newark % 
_ Michigan City, Ind 47 N. J ; i 
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An Indispensable Tool for Every 


Engineer and Industrial Executive 








FUNDAMENTALS OF INSTRUMENTATION 





Never was the importance of measurement and control 
so keenly felt by industry as in these times. This book 
opens the door to countless ideas of incalculable value. 
It is not a mere collection of “kinks” but a basic text. 
everv line of which should be read by industrial engi 
nee mt and executives. The benefits of measurement and 
control never come of their own accord, but only when 
instruments are intelligently applied. This book takes 
vou by the hand and leads you into the newest branch 
of engineering the newest field of scientific manage 
ment—Instrumentation. Not only does it crystallize and 
summarize the elements of the science of measurement 
and the art of control, but it lays down for the first time 
an impressive amount of new data never published be 
fore. The author has also induced other prominent in 
strumentation engineers to explain in detail “how they 


do it.” Altogether, this is more than a book: it is a tool! 


By M. F. BEHAR 








CONTENTS 


Industrial Instruments CGreneral 

Properties ind Characteristics of Indust \I 
Instruments 

Performance of Automati Controllers 


The Plant Instrument Department 
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MAIL THIS COUPON TODAY 
lustruments Publishina ¢ mpo Date 


) Forbes Street, Pittshurah. Pa 


Enter my order for a cop f “Fundament if Instrurme 
tion” by M. |} Béhar, at t » do ’ x?) postpaid, t 
invoiced only Mhier hipment 3 ! cl¢ 

Name 

\ddress 





4000 NEW SUBSCRIBERS FOR 
INSTRUMENTS 


On two or more new subscriptions or renewals sent together on one order before May | 


THE RATES WILL BE REDUCED AS FOLLOWS: 


2 separate one-year subscriptions $2.40 
3 separate one-year subscriptions 3.30 


4 separate one-year subscriptions $4.20 
5 separate one-year subscriptions 5.00 


(The regular subscription price for INSTRUMENTS is Two Dollars a year) 


Instruments Publishing Company 


3619 Forbes Street, Pittsburgh, Pa. 


Enter or renew subscriptions for the following and invoice them directly: 


Name 
Name 
Name 
Name 


Name 


Address 
Address 
Address 
Address 
Address 


Signed 












BRISTOL'S Electr 
ture Contr 


L his Automatic 
Y Y 
rf emperature Control 


dutomatt Ti mpera- 


, ) 
l applied 10 a canrome plating hath. 





sets new standards of precision..... 


\\ 7 HERE heat is used in the man- 
ufacture of a product, uniform 
quality can be assured most eco- 
nomically by automatic temperature 
control. This fact has long been 
recognized, and today is well estab- 
lished in industry. However, in the 
face of present day conditions this 
control must be maintained to a finer 
degree of accuracy. In fact, fractional! 
degree control has now been attained. 
And where the greatest precision ts 
desired, BRISTOL’S system of 
Electric Automatic Temperature 
Control has proven most satisfactory. 
The final temperature of any pro- 
cess is influenced by such factors as 


changes in load, variations in the ini- 


BRISTOL COMPANY, 
Branch Offices: Akron, Birmingham, B 


New York, Philadelphia, Pi 


THE 


ttsburgh, St. Louis, 


tial temperature and fluctuations in 
the pressure of the heating medium. 
In the milk pasteurizing process, for 
example, these factors are subject to 
wide variations. Yet, the pasteurizing 
temperature must be maintained 
within a fraction of a degree to assure 
the temperature that will destroy bac- 
teria without affecting the creaming 
qualities or natural flavors of the 
milk. The BRISTOL Electric Auto- 
matic [Temperature Control system 
does this job so well that the pasteur- 
izing temperature is held to limits, 
so close as to be unreadable except 
by means of magnified scales. 

This extremely sensitive precision 


control has been applied to plating 


WATERBURY, CONNECTICUT 


ston, Chicag ’ Denver, Det: it, Los Angeles, 


dan Francisce 


DE MARK 


RISTOLS 


5. PAT. C€ 


INSTRUMENTS FOR INDICATING RECORDING CONTROLLING SINCE 1889 





baths, dry kilns, ovens, furnaces, 
exchangers and similar apparatus 
where temperatures must be held con- 
stant. BRISTOL’S line is most com- 
prehensive. It includes instruments 
for practically the entire commercial! 
temperature range. Moreover, where 
the flow of fluids must be regulated 
in order to control temperatures, 
BRISTOL’S full floating electric: 
operated valve contributes to the ac- 
curacy of control as no other type can. 
Write for descriptive literature 
better yet, have one of our applicat 
engineers make a survey of you! 
particular requirements. You 1 
no obligations. The coupon is 


your convenience. 





THE BRISTOL COMPANY, 
Waterbury, Conn. I-2 

Send Catalog on BRISTOL’S Ele 
tric Automatic Temperature Contr 


O Send application engineer. 


























